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Preface 


At EduSurg we aim to combine extensive surgical experience with recent success in the 
MRCS. We have put together a dedicated team of consultants and surgical trainees with 
years of experience in the MRCS education field to produce the most useful and relevant 
resource available for the Part B OSCE. We believe that the best way to learn is by 
answering relevant questions on the topics commonly tested in the actual exam, with the 
answers and further information. 


PasstheMRCS is an effective book specially designed to speed up your rate of fact 
acquisition, allowing you to work around your busy job to master the MRCS syllabus, and 
with hard work, to pass the MRCS - first time! 


EduSurg-2016 


How to prepare for the MRCS part B examination 


Overview of the examination 

The MRCS part B is an Objective Structured Clinical Examination (OSCE). All UK 
graduates should be familiar with this process of examination. 
There have been many changes to the MRCS part B examination in recent years and 2013 
is no different. It is essential to know the exam structure prior to starting you revision. 
This will enable you to focus on areas that you know you are weak in. It will also make the 
exam day itself not quite as stressful if you know the format! 
The exam is approximately 3.5 hours long with each OSCE station lasting 9 minutes with a 
break approximately half way round the OSCE circuit. The current breakdown of stations 
in the MRCS part Bare: 
* 5 generic anatomy stations. The specialty choices have now been removed. 
e 3 critical care stations. 
e 2 clinical skills stations. 
e 2 pathology | microbiology stations. 
e 2 history taking stations. 
e 2 communication skills stations. 
* 4 clinical examination stations. 
Each station has a total of 20 marks 
In addition to being given a maximum mark of 20 for each station, candidates will be 
awarded a separate, overall rating for the station, either: 
* Fail. 
* Borderline. 
* Pass. 
Further to this all the stations are grouped into either: 
* Applied knowledge and communication. 
e Clinical and procedural skills. 

The above areas comprise 2 Broad Content Areas (BCAs). 
To pass MRCS part B you must pass both BCA's individually and achieve the set pass mark 
for that sitting of the examination. There is no compensation between the BCA's. 
For further information please follow this link: 
http://www.intercollegiatemrcs.org.uk 

Exam preparation & revision tips for each section of the MRCS exam. Despite what 
many of our seniors say about greater difficulty of the 'old' MRCS versus the 'new' MRCS, 
it remains the bench mark for entry into higher surgical training and it is without doubt an 
arduous test. 
The exam is over 3.5 hours long and will not only test your knowledge and clinical skills 
but also your stamina. Do not under estimate the MRCS part B as failure to prepare is 


preparing to fail. 


How many weeks should I prepare for? 

Everybody approaches exams differently in terms of time required to prepare. To ensure 
that you are fully prepared we would recommend an 8 - 12 week revision program for 
MRCS part B. Formulate a revision program with realistic targets that can be met each 
week as this will ensure that you: 

* Cover topics more than once. 

* Perfect your examination technique. 

* Have nights off to rest. 

* Allow you to carry on with your on call duties safe in the knowledge that you have set 
aside enough time to revise. 


Where should I start? 

Our recommendation would be to start your revision on the areas that are most 
commonly failed: 

e Critical care. 

e Pathology. 


How to prepare for the critical care stations: 

This is the area that most UK graduates fail, so try not to leave your critical care revision 
till the last minute. Practice the many questions on the website and get help early if you 
are struggling. This help may be in the form of concise texts covering critical care vivas or 
even better a friendly anaesthetist. Don't just ask them questions, get them to viva you 
and reproduce exam conditions! 


How to prepare for the pathology/microbiology stations: 

There is no easy way through this vast section and we recommend that you practice the 
questions on the website which will focus you towards the key topics. If you have a large 
pathology textbook, read the chapter summaries and key point boxes rather than endless 
pages that will slow you revision down. 


How to prepare for the anatomy stations 

Remember that the specialty choices have now been removed. The anatomy that you 
will be tested on is clinically orientated and you will not be asked about the minutiae. 
Therefore, it is essential not to get bogged down in learning every aspect of human 
anatomy. The anatomy section on the book has highlighted the most common topics and 
we strongly advise that you focus your revision around these. 
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Ask your seniors to viva you in theatre as this will focus on clinically relevant anatomy. 
Also look at textbooks that have annotated cadavers and compliment this with Dr 
Ackland's anatomy videos. 

Certain deaneries now offer anatomy revision days at no extra costs for their core 
surgical trainees. We would strongly recommend attending these days as they are often 
taught by core trainees or specialist trainees who have recently passed the MRCS and can 
offer you great insight into what is required in this section. 


How to prepare for the clinical skills stations: 

The skill set examined is that required of any core surgical trainee and as such you should 
have no problems passing this section. The clinical skills section on the book has 
highlighted the most common topics and you should practice these repeatedly so that if 
you panic on the day you can rely on your preparation. If your hospital has a simulation 
suite and lots of models to practice on then ensure you can get access to this. Find 
another MRCS candidate and practice whilst watching each other so that you can 
constructively critique each other. 

This is the section that non-UK graduates fail the most. It should not be neglected by any 
candidate, as it is very easy to score highly in this section. 

Before starting your revision in this area ask yourself the following: 

e Can | take a comprehensive history from a patient? 

e Do | ask questions in a logical order and avoid time wasting conversations? 

e Can I come up with a differential diagnosis? 

e Do | know what investigations to order? 

e Can | formulate a working plan? 

e Can | break bad news? 

e Can | explain a procedure and gain consent? 

You should ask a colleague to watch you taking a history from a patient and then critique 
you. Itis also essential to ask the patient how they thought you communicated as there 
will be lay members in the examination and their opinion will count. 

Practice breaking bad news and dealing with an angry patient so that you have a 
template to follow as undoubtedly this will get you out of a stressful and mark dwindling 
situation in the exam! Many NHS Trusts now run their own 'in house' breaking bad news 
study days and this is a valuable resource not to miss. 


How to prepare for the clinical examination stations: 

There is no excuse not to pass this section with flying colours. Every day at work you have 
the opportunity to practice your clinical skills on patients with real clinical signs! Do not 
neglect this resource and get colleagues to watch and critique. If you are not getting 
exposure to certain specialties then go to the outpatients department and ask if you can 
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sit in on clinics and examine patients followed by presenting them in exam mode. 


Revision courses 

There are many revision courses advertised and choosing one can be difficult. Please 
remember that it is not essential to go on a revision course and many candidates have 
passed without one. 

However, if you do decide to go on a revision course, choose one that offers lots of OSCE 
practice and real patients. Endless lectures are not the best way to prepare for the MRCS 
part B. 


24 hours before the examination 

These tips may seem obvious but in a stressful situation you can easily overlook them. 
* The exam is over 3.5 hours long so you need to be fresh and alert. Therefore try and 
relax the day before the exam. Some people find it easier to go to work and carry on as 
normal while others prefer a day off. There are no rules but try not to be on call! 

* Do not revise late into the night, your tiredness will show the next day. 

* Plan your journey and an alternative route if public transport lets you down. 

* Put your stethoscope, tape measure, watch and pen torch into your bag. 

* Put the admission document in your bag with the relevant photo identification required 
for entry to the examination. 

* Iron your shirt/blouse and polish your shoes. 


The day of the exam 

e Have a good breakfast; your brain will need it! 

* Dress smartly, bare below the elbows, clean shoes, hair tied up and minimal jeweler. 
"An acceptable form of dress would be a conventional short-sleeved shirt/blouse, open at 
the neck, or for a long-sleeved shirt/ blouse to have the sleeves rolled up throughout the 
examination. Tee-shirts and polo shirts are not acceptable dress". 

Source: Candidate instruction and guidance notes. MRCS PART B. OBJECTIVE 
STRUCTURED CLINICAL EXAMINATION (OSCE). 

Effective January 2013 

http:/twww.intercollegiatemrcs.org.uk/new/pdf 

candidate guidance notes partB.pdf 

* Do not drink lots of caffeine as this will ultimately dehydrate you and mean you need to 
use the toilet at an inappropriate time during the examination. The time lost may cost you 
dearly! 

* Your journey preparation should allow you to arrive in plenty of time. If you are delayed 
you should have the respective Royal College of Surgeons telephone number in your 
phone to inform the examinations department that you are running late. 
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* Try and remain calm and focused on the task ahead. Think of it as your chance to shine! 
* Ensure the correct candidate number is on the sticker given to you at the examination 
registration desk. 


The exam and etiquette 

* Listen carefully to the exam briefing and if you have any questions ask. It is probably 
not a stupid question and most other candidates in the room will be thinking the same 
but will be too nervous to ask. 

e Read the instructions to each station fully and carefully. Do not skim read. Concentrate 
particularly on the last sentence as this usually states what the station is expecting from 
you. For example: 'examine this patient's thyroid gland'. 

* Do not enter the station until the bell rings for you to do so. 

e At every station ensure that you are bare below the elbows, that you introduce yourself 
confining your candidate number. Then wash your hands. 

* Ensure eye contact with the examiner or patient at all times. 

* Always get verbal consent to examine a patient or perfom a clinical skill. 

* |f you do not know the answer do not waste time thinking in silence, ask the examiner 
if they can move on and come back to that question at the end. 

e Thank the examiner and patient at the end of every station. 

* Do not make small talk with the examiner or patient unless they engage you. 

* Do not leave the station until you are asked or the bell rings. 


After the exam 

* Collect your mobile phone. 

* Avoid the all too familiar exam post mortem. This will only focus on the areas that you 
felt went badly (but probably did not) and neglect the areas that you performed well in. 
* Do not put all the stations on Facebook or Twitter even if it is a private conversation. If 
caught your surgical career will be over! 

* Keep arecord of your candidate number as you will need it to check your results. 

* Relax and enjoy your well earned rest. 


Why do candidates fail? 

The main reasons are: 

1. Lack of knowledge. 

2. Poor clinical skills. 

3. Poor communication skills. 

4. Not handing in your mobile phone during exam registration. 

5. Talking to other candidates during the examination. 

6. Not following the instructions provided with regard to the conduct and procedure of 
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the examination. 
7. Attempting to write down exam questions. 


Other factors that individually may not result in failure but collectively can, are: 

1. Turning up late. 

2. Smelling of cigarettes or ETOH. 

3. Inappropriate dress, accessories or haircuts. 

Ultimately a breach the regulations can result in the following: 

"If a candidate is found to have acted improperly, his/her name may be reported to 
his/her national authority. The colleges may also on an individual basis decide that a 
candidate should not be allowed to proceed further with the examination or, having 
passed the examination, may not be admitted to Membership according to their own 
statutes and regulations, in cases where serious misconduct not related to the 
examination is judged to make the person unfit to become a Member of the College". 
Source: Regulations for the Intercollegiate Membership Examination of the Surgical Royal 
Colleges of Great Britain and in Ireland. Revised September 2012 
http://www.intercollegiatemrcs.org.uk/new/pdf/Blue Regulations.pdf 

Finally, good luck and we hope the book is a valuable resource that helps you pass the 
MRCS! 
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Abdomen 


This station tests your knowledge of the important structures in the abdomen. 


1. What organs are palpable in the normal abdomen? 

The aorta and in some cases the lower pole of the right kidney are the only organs that 
are palpable in the normal abdomen. The liver and spleen may be felt in pathological 
states. 


The neck of Pancreas 
The neck of the Pancreas lies at L 1, on the transpyloric plane of Addison. 


The Liver 

The Liver is a large organ, much larger than people often appreciate. It runs along the 
nipple line superiorly, the right 10th rib inferiorly and the left 5th intercostal space mid- 
clavicular line. 


The Gallbladder 
The Gallbladder lies at the 9°" costal cartilage, in the midclavicular line. 


The Spleen 
The Spleen lies behind the 9" ;10"" and 11™ ribs. It is susceptible to blunt chest wall and 
abdominal trauma. 


The aorta enters the abdomen at T12 in the midline running in the retroperitoneal space in 
front of the vertebral column. It gives off 3 anterior branches: 

Coeliac Axis (Upper part L1). 

Superior mesenteric artery (Lower Part L1). 

Inferior mesenteric artery (L3). 

And 5 posterior (or lateral) branches. 

Inferior Phrenic arteries (T12). 

Suprarenal arteries(L1). 

Renal arteries (L1-L2). 

Gonadal arteries (L2). 

Four paired lumbar arteries (L1-L4). 

It then bifurcates into the common iliac arteries, and the median sacral artery at L4. 


2. What are the surface markings of the abdominal aorta? 

The abdominal aorta commences at T12 or two fingers breadths above the transpyloric 
plane of Addison in the midline, and runs in the retroperitoneal space to L4 or the 
supracristal plane in the midline where it bifurcates. 
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An abdominal aortogram. It is a form of digital subtraction angiography. 


4. What branch is this? 
This branch is the splenic artery. 


5. What artery is this? 


The superior mesenteric artery. 
You can see its branches: the ileal and jejunal branches, and the ileocolic, right and middle 
colic arteries coming off it. 


6. What lies anterior to the aorta at L1? 


The neck of the pancreas and the superior mesenteric artery. 

This is the transpyloric plain of Addison. It represents the halfway point between the 
suprasternal notch and the pubic symphysis. 

From posterior to anterior, the significant structures crossed by the transpyloric plane in 
the midline are: 

The conus or termination of the spinal cord. 

L1 vertebra. 


Aorta. 

Superior mesenteric artery. 
Neck of the pancreas. 
Superior mesenteric vein. 
The pylorus of the stomach. 
More laterally at this level: 
Kidney hila. 

Renal vein. 

Hilum of the spleen. 
Second part of duodenum. 
Origin of the portal vein. 
Duodenojejunal flexure. 
Fundus of the gall bladder. 
9" costal cartilage. 


7. What is the epiploic foramen of Winslow? 

The epiploic foramen of Winslow is the communication between the greater and lesser 
sacs of the peritoneal cavity. The lesser sac lies posterior to the stomach medially, and the 
greater sac laterally. 

Above is the caudate lobe of the liver, and below the 1° part of the duodenum. 

In front is the lesser omentum (with the CBD, hepatic portal vein and common hepatic 
artery in its free edge) and behind is the IVG. The lesser sac is a site for potential internal 
herniation of the bowel. 


8. What is Pringle's maneuver? 

Pringle's maneuver describes compression of the hepatic artery where it lies in the free 
edge of the lesser omentumiin the epiploic foramen of Winslow to stop bleeding from 
the liver during laparotomy. 


9. What are the functions of the spleen? 

The functions of the spleen can be remembered by the mnemonic 'FISH' 
e Filtration of encapsulated organisms and blood cells. 

e Immunological function. 

e Storage of platelets. 

e Haematopoiesis in the foetus. 


10. Which organs may be damaged during a splenectomy? 

There are several important structures that may be damaged during a splenectomy. 
These are: 

* Tail of the pancreas (in relation to the hilum of the spleen). 

* Diaphragm above. 

e Stomach. 

e Left kidney. 

e Splenic flexure of the colon. 

The spleen is attached to the greater curvature of the stomach by the gastrosplenic 
ligament, in which the short gastric and left gastro-epiploic vessels lie. The lienorenal 
ligament attaches it to the left kidney (containing the splenic vessels and the tail of the 


pancreas). 


11. Where do Porto-systemic anastomoses occur? 

Porto-systemic anastomoses occur where the systemic venous circulation meets the 
portal venous circulation. There are five sites in the body: 

* Retroperitoneum. 

* Upper anal canal. 

* Bare area of the liver. 

* Lower end of the oesophagus. 

e Periumbilical area of abdominal wall. 

Portal hypertension causes dilatation of the veins at this anastomosis. 

At the umbilicus this creates caput medusa; in the anal canal this can cause haemorrhoids. 
At the lower end of the oesophagus this can cause varices, which place the patient at risk 
of life-threatening haemorrhage. 

(Oesophageal anastomosis is between the left gastric/portal and azygous/ hemiazygous/ 
systemic veins). 


12. What are the common sites for intra-abdominal collections to form? 

The most dependent place for fluid to collect in the abdomen, when supine, is the 
hepatorenal pouch of Rutherford-Morrison (the right subhepatic space). 

Other common sites are: 

e In the pelvis. 

* Between loops of bowel. 

* Right and left subphrenic spaces. 

* Right and left paracolic gutters. 


Note: 

It is important to know the surface anatomy of the abdominal organs. 

One way of asking this that has been previously used is via a clinical case where a person 
is stabbed at a certain point and you are asked what important structures the knife might 
pass through. 

Remember: 

The neck of the pancreas. 

L1. 

Spleen. 

9" 11" rib posteriorly. 

Liver. 

The nipple line superiorly, the right 10" rib inferiorly and the left 5°" intercostal space mid- 
clavicular line. 

Gallbladder. 

9" costal cartilage, midclavicular line. 

Kidney. 

Superior pole lies at the 12th rib posteriorly. 


Abdominal organs 


This station tests your knowledge of abdominal organs. 


1. Name the parts of the stomach? 

The stomach is made up of four sections. 

* The cardia, where the oesophagus enters. 
e The Fundus. 

* The body. 

e The pylorus, which joins to the duodenum. 


2. How many parts does the duodenum have? 

The duodenum is made up of four parts which form a 'C' shape around the head of the 
pancreas. 

The 2nd, 3rd and 4th parts are retroperitoneal. 


3. Into which part of the duodenum does the common bile duct enter? 
The CBD enters the posteromedial wall of the 2™ part of the duodenum at the ampulla of 
Vater (flow of bile is regulated by the sphincter of Oddi). 


4. How could you tell the difference between the jejunum and the ileum? 
The jejunum is larger, thicker, more vascular and a darker red than the ileum. 
It has longer vasa recta and fewer arcades. 


5. How can you tell the difference between large and small bowel on an abdominal 
radiograph? 

Large bowel has haustrae, which extend only a third of the way across the bowel from 
each side, whereas small bowel has valvulae conniventes which traverse the complete 
distance. 

Occasionally, location can help; with small bowel tending to be more central (bewares a 
drooping transverse colon!). 

During an operative procedure, the colon can be further distinguished from small bowel 
by the presence of the appendices epiploicae and taenia coli. 


6. How many parts does the pancreas have? 
The pancreas consists of five parts: head, uncinate process, neck, body and tail. 


7. What are the functions of the pancreas? 

The pancreas has both exocrine and endocrine functions. 

The pancreatic acini perform the exocrine functions, producing and secreting digestive 
enzymes. 

The Islets of Langerhans perform the endocrine function: 

e Alpha cells - produce and secrete glucagon. 

* Beta cells - produce and secrete insulin. 

* Delta cells - produce and secrete somatostatin. 


8. Describe the blood supply to the pancreas? 

The pancreas has three main sources of blood supply: 

The superior pancreaticoduodenal (from the gastroduodenal) and inferior 
pancreaticoduodenal (from the superior mesenteric) arteries supply the head of the 
pancreas. 

Pancreatic branches from the splenic artery supply the remainder of the pancreas. 
Venous drainage follows arterial supply, to the superior mesenteric and portal veins, and 
the splenic vein respectively. 


9. What are the three main divisions of the coeliac axis? 
The celiac axis divides into the left gastric artery, the common hepatic artery and the 
splenic artery. 


10. What is the blood supply to the lesser curve of the stomach? 
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The right and left gastric arteries. 


11. What is the blood supply to the greater curve of the stomach? 
The right and left gastro-epiploic arteries. 


12. From where does the left gastro-epiploic artery arise? 

The left gastoro-epiploic artery is the largest branch of the splenic artery. 

The right gastro-epiploic artery arises from the gastroduodenal artery. 

They anastomosis along the greater curve of the stomach. 

They both give off gastric branches that supply the anterior and posterior surface of the 
stomach, and omental branches that supply the greater omentum. 


13. Which artery can bleed due to erosion by a duodenal ulcer? 

Normally the gastroduodenal artery, which supplies the 1* and 2" parts of the 
duodenum. 

More rarely an ulcer in the 3 or 4" part of the duodenum could cause the 
pancreaticoduodenal artery to bleed. 


14. What is Meckel's diverticulum? 
Meckel's diverticulum is the remnant of the embryological vitellointestinal duct (which 


connects the midgut to the yolk sac). 

Commonly it obeys the 'Rule of 2s': occurs in 2% of the population; is 2 inches long; occurs 
2 feet from the ileocaecal valve and is twice as common in males as in females. It should 
be looked for during all appendicectomies when a normal appendix is found. 

It is important as a Meckel's can cause a number of complications: 

Acute inflammation - can often mimic appendicitis, and should always be looked for at 
laparoscopy when a normal appendix is found. 

Ulceration and bleeding - often the diverticulum is lined with hydrochloric acid producing 
gastric mucosa. 

Perforation. 

Intussusception. 

Obstruction. 

Littre's Hernia - when found in an inguinal or femoral hernia sac. 


15. Where are the kidneys found? 

The renal pelvis is found at the level of the L1 vertebra, with the kidney extending 
between T12 to L3. 

The kidneys are retroperitoneal structures surrounded by perinephric fat and Gerota's 
fascia. 


16. What are the relations of the kidney? 

The immediate relations to the kidney are: 

* Above - the diaphragm. 

* Below - quadratus lumborum. 

* Medially - psoas major. 

* Laterally - transversus abdominis. 

e Each kidney has numerous anterior relations. 


17. Where are the adrenal glands found? 
The adrenals lie antero-superiorty to the kidneys in a separate compartment of the 
encompassing Gerota's fascia. 


18. What are the layers of the adrenal glands? 

Each adrenal gland has a medulla surrounded by an outer cortex. 

The medulla secretes adrenaline and noradrenalin. 

The cortex is further divided into 3 layers (remembered by 'GFR' from superficial to 
deep): 

* zona Glomerulosa - produces aldosterone. 

* Zona Fasciculata. 

* Zona Reticularis. 

Both the zona fasciculata and reticularis secrete sex steroids and cortisol. 


Note: The following organs are intraperitoneal: 

e Stomach. 

* Duodenum (1* part), jejunum and ileum. 

* Caecum, transverse and sigmoid parts of the colon. 
* Tail of the pancreas. 
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* Liver. 
e Uterus and ovaries in the female. 
The coeliac axis branches off the aorta and divides into the left gastric artery, the 


common hepatic artery and the splenic artery to supply the stomach, pancreas, liver, 
spleen and duodenum. The superior mesenteric artery arises anteriorly from the aorta 
inferior to the celiac axis to supply part of the pancreas, the rest of the small bowel and 
the colon as far as aig of the way along the transverse colon. The inferior mesenteric 
artery supplies the remainder of the colon and rectum. 
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Ankle 


This question concerns structures around the ankle joint. 


1. Demonstrate the foot pulses? 
* The dorsalis pedis pulse is found between the first two metatarsal bones. 
* The posterior tibial pulse is found 2-3cm below and behind the medial malleolus. 


2. What artery is dorsalis pedis a continuation of? 
The anterior tibial artery. 


3-Point to the medial malleolus. What structures pass behind it? 

From anterior to posterior - Mnemonic: Tom, Dick And Very Naughty Harry. 
* Tibialis posterior tendon. 

* Flexor Digitorum longus tendon. 

* Posterior tibial Artery. 

* Posterior Tibial Vein. 

* Tibial Nerve. 

e Flexor Hallucis longus tendon. 


4. Point to the Achilles tendon. What muscles make this up? 
Three muscles insert into the Achilles or calcaneal tendon: 

e Soleus. 

* Gastrocnemius. 

e Plantaris. 


5. What nerve supplies the muscles in the posterior compartment of the leg? 

The tibial nerve supplies the posterior compartment of the leg including plantaris, soleus 
and gastrocnemius muscles; the muscles of the superficial posterior compartment and 
flexor hallucis longus, flexor digitorum longus and the muscles of the deep posterior 
compartment: 

e tibialis posterior and popliteus. 


6. What muscle is this and what is its innervation? 


This is the extensor digitorum longus muscle. It is innervated by the deep peroneal nerve. 
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7. Point out peroneus longus, brevis and tertius. Where do they originate and insert? 
Peroneus longus originates from the head of the fibula and inserts on the medial 
cuneiform and the base of the first metatarsal. 


Peroneus Brevis originates from the lower 2/3"? of the lateral surface of the fibula, medial 


to peroneus longus and inserts onto the base of the fifth metatarsal. 

Peroneus tertius originates from the lower 4/3" of the anterior surface of the fibula and 
from the lower part of the interosseous membrane and inserts onto the base of the 5" 
metatarsal (passing under the extensor retinaculum). 


8. Where would you test sensation of: 
S1,L4,Deep peroneal nerve, Superficial peroneal nerve & Sural Nerve. 


Sural nerve 


Superficial peroneal n 


Deep peroneal nerve 


e S1 is tested on the lateral aspect of the foot. 

e L4 is tested over the medial malleolus. 

* The deep peroneal nerve is tested at the first web interspace. 

* The superficial peroneal nerve is tested over the dorsum of the foot, other than the 
first web interspace. 

* The sural nerve is tested over the lateral malleolus. 


9.What movements does extensor hallucis longus perform? 
It extends the big toe, dorsiflexes the foot and assists with inversion of the foot. 


10.What vessels would you find deep to extensor hallucis longus? 
The anterior tibial artery and vein. 


11.And what nerve that lies deep to it? 
The deep peroneal nerve. 


12.On an actor demonstrate how you would test the knee and ankle reflexes. 
* Knee reflex: The foot should be unsupported, relaxed and off the ground. The thigh 


should be fully exposed. 

Test by tapping the patellar tendon with a tendon hammer. You are looking for reflex 
contraction of the quadriceps muscles. 

* Ankle reflex: The foot should be pointing laterally, be flexed, and relaxed. the leg 


should be fully exposed. 
Test by tapping the Achilles tendon with a tendon hammer. You are looking for reflex 


contraction of the calf muscles. 
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13.What nerve roots do these reflexes originate from? 


e Ankle: S1. 

e Knee L 3/4. 

Reflex Root 
Biceps C5/6 
Triceps C7/8 
Knee L3/4 
Ankle S 1(/2) 


14.What movement is ankle dorsiflexion? 
Dorsiflexion is the upwards movement of the foot in relation to the leg. 


15.At what joint does dorsiflexion occur? 
At the ankle joint between the tibia/fibula and the talus. 


16.What muscles are involved in dorsiflexion? 

Muscles of the anterior compartment of leg are involved: 
* Tibialis anterior. 

* Extensor hallucis longus. 

* Extensor digitorum longus. 

* Peroneus tertius. 


17.What nerve supplies the anterior compartment of the leg? 
The deep peroneal nerve. 


18.How would you demonstrate ankle plantarflexion? 
Plantarflexion is the downwards movement of the foot in relation to the leg. 


19.What muscles are involved? 

Both the superficial and deep posterior compartments of the leg are involved: 
Superficial posterior compartment: 

* Gastrocnemius. 

e Soleus. 

* Plantaris (only weak participation). 
Deep posterior compartment: 

* Flexor hallucis longus. 

* Flexor digitorum longus. 

* Tibialis posterior. 

* Popliteus. 
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20.What action occurs when tibialis anterior and tibialis posterior contract together? 


Inversion and Eversion 


tibialis 
anterior 


tibialis 
posterior 


Ankle inversion. 


21.At what joint does this occur? 
Inversion and eversion both occur at the subtalar joint. 


22.What muscles are responsible for ankle eversion? 
Peroneus brevis and peroneus longus. 


23. Which nerve innervates them? 
The superficial peroneal nerve 


24.What motor and sensory function is lost with damage to the superficial peroneal 
nerve? 

Inability to evert the foot and loss of sensation over the dorsum of the foot, apart from 
the first web space, which is innervated by the deep peroneal nerve. 


Note: 

The ankle is a synovial joint between the tibia, fibula and the talus bones. The only 
movements that can occur are dorsiflexion and plantarflexion. The subtalar joint is 
between the talus and calcaneum, and is responsible for inversion and eversion. 

The ankle joint is bound by the medial deltoid ligament, the three lateral ligaments and 
the syndesmosis. The deltoid ligament has a strong deep part between the medial 
malleolus and the talus bone and a weaker superficial part running from the medial 
malleolus to the talus, calcaneum and navicular. The three lateral ligaments are the 
anterior and posterior talofibular ligaments, running from the lateral malleolus to the 
dorsal and ventral ends of the talus, and the strong calcaneofibular ligament, which runs 
from the lateral malleolus to the lateral surface of the calcaneus. The syndesmosis is 
responsible for maintaining normal alignment of the bones of the ankle joint. It does not 
span the ankle joint itself but consists of four parts: the anterior- and posterior- inferior 
talofibular ligaments, the interosseous ligament and the inferior transverse ligament. 
Five nerves cross the ankle to supply the foot: 

Sural nerve: lateral border of foot. 

Tibial nerve: posterior aspect of the sole. 
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Saphenous nerve: medial aspect of the foot. 
Superficial peroneal nerve: dorsal aspect of foot except first web space. 
Deep peroneal nerve: First web space. 
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Anterior compartment of the leg 


This question concerns the anterior compartment of the leg. 


1.What attaches to the tibial tuberosity? 

The patellar tendon attaches to the tibial tuberosity. It contains the patella which 
articulates with the femur. As the knee is normally in a slightly valgus position the patella 
tends to dislocate laterally. 


2.What is this and what attaches here? 


This the gluteal tuberosity onto which gluteus maximus attaches. 


3.What are the actions of tibialis anterior? 

Tibialis anterior is one of the main ankle dorsiflexors and foot inverters. 

It is the most medial muscle within the anterior compartment originating from the lateral 
condyle of the tibia and the upper lateral aspect of the tibia, and inserting on the medial 
surface of the medial cuneiform and base of the first metatarsal. 

It is innervated by the deep peroneal nerve. 


4.What are the actions of extensor hallucis longus? 

Extensor hallucis longus is found below tibialis anterior, but above extensor digitorum 
longus. It acts to extend the hallux, dorsiflex the foot and assists in foot inversion. It 
arises from the middle portion of the anterior surface of the fibula and the interosseous 
membrane and inserts onto base of the distal phalanx of the hallux. Like the other 
anterior compartment muscles it is innervated by the deep peroneal nerve, and gains a 
blood supply from the anterior tibial artery. 


5.How many compartments are there in the leg and what structures are in each 
compartment? 

The leg (below the knee as opposed to the thigh) has four components. 

The anterior compartment contains four muscles - Tibialis anterior, Extensor hallucis 
longus, Extensor digitorum longus and Peroneus tertius - as well as the deep peroneal 
nerve and the anterior tibial artery and vein. 
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The lateral compartment has two muscles - peroneus longus and brevis, and the 
superficial peroneal nerve. 

There are two posterior compartments of the leg: 

The deep posterior compartment contains tibialis posterior, flexor hallucis longus, flexor 
digitorum longus and popliteus, as well as the tibial nerve and the posterior tibial artery 
and vein. 

The superficial posterior compartment of the leg has three muscles, gastrocnemius, 
soleus and plantaris as well as the medial sural cutaneous nerve. 

The anterior and posterior compartments are separated by the interosseous membrane 
whilst the anterior and posterior facial septum separate the anterior compartment from 
the posterior compartment respectively. 


6.How would you recognize compartment syndrome in the lower leg? 

Compartment syndrome is an emergency that presents with pain out of proportion to the 
injury sustained, in someone with a swollen leg, particularly acute on passive stretching of 
the ankle. There may be paraesthesia, pulselessness and paralysis, all late signs and 
suggestive of impending limb necrosis. 


7-What is the treatment for compartment syndrome? 

Surgery in the form of a decompressive fasciotomy is the treatment of choice for 
compartment syndrome. 

This is taken a few days after surgery, when the proximal part of the wound is beginning 
to be brought together. 


8.How would you perform a fasciotomy? 

After fully explaining the procedure and consenting the patient, | would take them to 
theatre. Following prepping and draping, | would decompress the lateral and anterior 
compartments via a full length anterolateral incision 2cm anterior to the fibula, running 
from just above the ankle to level with the tibial tuberosity, and the two posterior 
compartments via an incision running just medial to the posteromedial border of the tibia 
from the tibial tuberosity to 5cm above the media malleolus. | would divide the 
underlying fascia, and debride any necrotic 

tissue. 


8.A gentleman has suffered compartment syndrome of the anterior compartment of his 
leg following a fracture of the tibia. The nerve | damaged. What symptoms might he 
have? 

He might have foot drop. The anterior compartment contains the deep peroneal nerve. It 
supplies the muscles in the anterior compartment, all of which play a role in ankle 
dorsiflexion, which is lost when the nerve is damaged. He might also have a reduction but 
not complete loss of power of inversion as tibialis posterior, innervated by the tibial 
nerve, remains intact. 
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9.What bone is this? 
Ti 


This is the intermediate cuneiform. 

The bones of the foot are the seven tarsal bones: 

e Talus. 

e Calcaneus. 

e Medial, intermediate and lateral cuneiforms. 

e Cuboid. 

e Navicular bone. 

e In addition, there are five metatarsals and 14 phalanges. 


10.Which lower leg muscles attach to the medial cuneiform? 
Peroneus longus, tibialis anterior, and tibialis posterior attach to the medial cuneiform. 


11.What supplies sensation to the dorsum of the foot? 
The superficial peroneal nerve, apart from the first web space, which is supplied by the 


deep peroneal nerve. 


12.Which artery supplies the anterior compartment of the leg? 
The anterior tibial artery. 


13.Where can it be palpated? 
It can be palpated as the dorsalis pedis pulse between the 1% and 2" metatarsals. 


14.What investigation is this? 


This is a non-contrast magnetic resonance angiogram (MRA) of the lower legs. 
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15.Name the main arteries that you can see? 

This angiogram has the relevant arteries labeled. 

The popliteal artery divides into the anterior tibial artery and the tibioperoneal trunk as it 
passes under the arch of soleus just below the knee. The anterior tibial artery, seen as the 
most lateral of the arteries on angiogram descends on the interosseous membrane in the 
anterior compartment of the leg which it supplies, crossing the ankle halfway between 
the medial and lateral malleoli to become the dorsalis pedis artery. 

The tibioperoneal trunk divides further into the posterior tibial artery and the peroneal 
artery about 2.5cm below the origin of the anterior tibial artery. The posterior tibial runs 
in the posterior compartment behind the medial malleolus where is can be palpated. It is 
the most medial of the arteries on an angiogram. 

The peroneal artery also runs in the posterior compartment, between the posterior tibial 
and flexor hallucis longus muscle, supplying the lateral compartment through lateral 
branches. It is seen between the anterior tibial and posterior tibial arteries on angiogram. 


16.What are the surface markings for the great saphenous vein? 

The great saphenous vein originates where the dorsal vein of the great toe joins the 
dorsal venous arch of the foot. It passes anterior to the medial malleolus and runs up the 
medial side of the leg to the knee, where it runs over the posterior border of the medial 
epicondyle of the femur bone. It then courses laterally on the anterior surface of the 
thigh before entering the saphenous opening in the fascia lata joining with the femoral 
vein in the femoral triangle at the saphenofemoral junction. 


17.What does the small saphenous vein drain and where does it drain to? 

The small saphenous drains the lateral part of the dorsal venous arch running up the 
posterior aspect of the leg with the sural nerve to the popliteal fossa where it drains into 
the popliteal vein. 


Note: 

It is important to know your bony anatomy as spot test and "what is this?" questions are 
common. 

Anteriorly the tibial tuberosity provides the attachment for the patellar tendon. It 
contains the patella which articulates with the femur. The patella is a sesamoid bone, 
which due to the normal valgus orientation of the knee, tends to dislocate laterally. This 
normally presents following direct trauma or a sudden change in direction as acute knee 
pain and swelling. The patient might feel like their leg has given way due to quadriceps 
inhibition. Medially on the femur is the adductor tubercle, providing the attachment for 
the adductor magnus muscle, whilst 

posteriorly is the gluteal tuberosity onto which gluteus maximus attaches. 

The leg (below the knee as opposed to the thigh) has four components. 

The anterior compartment contains four muscles - tibialis anterior, extensor hallucis 
longus, extensor digitorum longus and peroneus tertius - as well as the deep peroneal 
nerve and the anterior tibial artery and vein. 

The lateral compartment has two muscles - peroneus longus and brevis, and the 
superficial peroneal nerve. 

There are two posterior compartments of the leg: The deep posterior compartment 
contains tibialis posterior, flexor hallucis longus, flexor digitorum longus and popliteus, as 
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well as the tibial nerve and the posterior tibial artery and vein . 

The superficial posterior compartment of the leg has three muscles - gastrocnemius, 
soleus and plantaris as well as the medial sural cutaneous nerve. 

The anterior and posterior compartments are separated by the interosseous membrane 
whilst the anterior and posterior facial septum separate the anterior compartment from 
the posterior compartment respectively. 

Compartment syndrome is an emergency that presents with pain out of proportion to the 
injury sustained, in someone with a swollen leg, particularly acute on passive stretching of 
the ankle. There may be paraesthesia, pulselessness and paralysis, all late signs and 
suggestive of impending limb necrosis. 

Surgery in the form of a decompressive fasciotomy is the treatment of choice for 
compartment syndrome. 

The sural nerve, a branch of the tibial nerve provides innervation to the posterior and 
lateral aspect of the lower leg, and lateral side of the foot. 

The sole of the foot is innervated by the superficial peroneal nerve, apart from the first 
web space, which is supplied by the deep peroneal nerve. 

The popliteal artery divides into the anterior tibial artery and the tibioperoneal trunk as it 
passes under the arch of soleus just below the knee. The anterior tibial artery, seen as the 
most lateral of the arteries on angiogram descends on the interosseous membrane in the 
anterior compartment of the leg which it supplies, crossing the ankle halfway between 
the medial and lateral malleoli to become the dorsalis pedis artery. 

The tibioperoneal trunk divides further into the posterior tibial artery and the peroneal 
artery about 2.5cm below the origin of the anterior tibial artery. The posterior tibial runs 
in the posterior compartment behind the medial malleolus where is can be palpated. It is 
the most medial of the arteries on an angiogram. 

The peroneal artery also runs in the posterior compartment, between the posterior tibial 
and flexor hallucis longus muscle, supplying the lateral compartment through lateral 
branches. It is seen between the anterior tibial and posterior tibial arteries on angiogram. 
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Bladder 


This station tests your knowledge of pelvic anatomy. 


1.What is this? 


The bladder.The urinary bladder is located in the pelvis between the symphysis pubis and 
the rectum in males and the vagina in females. 

It can be felt on abdominal palpation if it is full, containing more than 500ml of fluid, as it 
projects from the pelvic cavity into the abdomen. 


2.Where does the vas deferens run, and what is its function? 

The vas deferens passes from the epididymis within the scrotum, through the inguinal 
canal to lie on the side wall of the pelvis, to end in the ejaculatory ducts. 

During ejaculation smooth muscle in the wall of the vas contracts causing a peristalsis 
which propels sperm into the urethra. There it joins secretions from the seminal vesicles, 
prostate gland and bulbourethral glands to form semen. 


3. What role does the vas deferens play? 

The vas deferens transfers sperm from the epididymis to the ejaculatory ducts. During 
ejaculation the smooth muscle in the vas deferens contracts to propel the sperm forward 
into the urethra. 


4. What is this? 


The seminal vesicle. 
The seminal vesicles contribute a large proportion of seminal fluid. They form an out 
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pocket in the wall of the ampulla of each vas deferens. 


5.At what angle do the ureters enter the bladder? 

The ureter enters the bladder obliquely and runs for 2cm, which together with the 
detrusor muscle tone in the bladder wall helps to prevent reflux of urine back up the 
ureters from the bladder. 


6.What are the anatomical relations of the bladder? 

In males the bladder lies between the symphysis pubis anteriorly and the recto-vesical 
pouch posteriorly. Behind this lies the rectum. 

In females the bladder lies between the symphysis pubis anteriorly and the vesico-uterine 
pouch posteriorly, behind which lies the uterus and vagina. Posterior to the uterus is the 
rectouterine pouch (of Douglas) and then the rectum. 


7-What is the blood supply to the ureter? 

The upper ureter is supplied by the renal artery and by branches from the gonadal artery 
and aorta. The arterial supply of the middle ureter is derived from the common iliac and 
gonadal arteries. The distal ureter is supplied by branches of the common iliac and 
internal iliac branches, particularly uterine and superior vesical arteries. 


8.At what locations is a ureteric calculus most likely to be found? 

There are three narrowings in the ureter, the pelviureteric junction, at the pelvic brim 
near the bifurcation of the common iliac arteries and at the vesicoureteric junction where 
calculi are most commonly found. 

Nephrolithiasis (calculi in the kidney) and ureterolithiasis (ureteric calculi) commonly 
present as a severe constant flank pain radiating to the groin. The pain is due to 
distension of the renal tract, and is carried on preganglionic sympathetic nerve fibres at 
T11 to L2, and in the lower ureter via the genitofemoral and ilioinguinal nerves. 

The majority of renal stones contain calcium and therefore are radio opaque. Many units 
are using CT KUB as the investigation of choice, however renal ultrasound, XR KUB and 
an intravenous urogram are other options. 

Stones that are less than 4mm tend to pass spontaneously. Larger stones can be treated 
with stent placement, extracorporeal shockwave lithotripsy, percutaneous nephrostomy, 
ureteroscopy, percutaneous nephrostolithotomy or open nephrostomy. 


9.What is the most common type of bladder cancer? 

In the Western world, transitional cell carcinoma is the commonest type of bladder 
cancer (902); however, worldwide squamous cell carcinoma accounts for 75% of all 
bladder cancers. 

It is strongly linked with smoking and commonly presents as painless haematuria. The 
most useful initial investigation is cystoscopy and biopsy. 


10. What is thought to be responsible for the high prevalence of SCC in developing 
nations? 

The persistent inflammation caused by Schistosoma haematobium leading initially to 
squamous metaplasia, is a significant risk factor for developing squamous cell carcinoma. 
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11.What is the blood supply to the bladder? 

The vascular supply to the bladder arrives primarily via the internal iliac (hypogastric) 
arteries, branching into the superior, middle, and inferior vesical arteries. 

12.Describe the muscular arrangement in the bladder? 

The detrusor muscle is a layer of smooth muscle fibres arranged in longitudinal, spiral and 
circular bundles. 


13.What is the nerve supply to the bladder? 

Efferent parasympathetic fibres from the pelvic splanchnic nerves and inferior 
hypogastric plexus (S2-4) convey motor fibres to the muscles of the bladder wall and 
inhibitory fibres to the internal sphincter. They are responsible for the normal filling and 
emptying of the bladder. Efferent sympathetic fibres from the hypogastric plexus may 
also contribute, with motor supply to the internal sphincter and inhibition of the detrusor 
muscle. 

In simple terms parasympathetic flow causes micturition, whilst sympathetic flow 
prevents it. Neither are under voluntary control. 


14.What provides voluntary control of micturition? 
The external sphincter is formed from striated muscle, and supplied by the pudendal 
nerve (S2,3,4). 


Note: 

In males the bladder lies between the symphysis pubis anteriorly and the rectovesical 
pouch posteriorly. Behind this lies the rectum. In females the bladder lies between the 
symphysis pubis anteriorly and the vesicouterine pouch posteriorly, behind which lies the 
uterus. Posterior to the uterus is the rectouterine pouch (of Douglas) and then the 
rectum. 

Parasympathetic flow causes micturition, whilst sympathetic flow prevents it Voluntary 
control is via the external sphincter which is formed from striated muscle, and supplied 
by the pudendal nerve (S2,3,4). The vascular supply to the bladder is primarily via the 
internal iliac (hypogastric) arteries, branching into the superior, middle, and 
inferior vesical arteries. 

In the Western world, transitional cell carcinoma is the commonest type of bladder 
cancer (90%); however, worldwide squamous cell carcinoma accounts for 75% of all 
bladder cancers. It is strongly linked with smoking and commonly presents as painless 
haematuria. The most useful initial investigation is cystoscopy and biopsy. 

The ureter enters the bladder obliquely and runs for 2cm, which together with the vesical 
muscle helps to prevent reflux of urine back up the ureters from the bladder. The upper 
ureter is supplied by the renal artery and by branches from the gonadal artery and aorta. 
The arterial supply of the middle ureter is derived from the common iliac and gonadal 
arteries. The distal ureter is supplied by branches of the common iliac and internal iliac 
branches, particularly uterine and superior vesical arteries. There are three narrowings in 
the ureter, the pelviureteric junction, at the pelvic brim near the bifurcation of the 
common iliac arteries and at the vesicoureteric junction where calculi are most commonly 
found. 

Nephrolithiasis (calculi in the kidney) and ureterolithiasis (ureteric calculi) commonly 
present as a severe constant flank pain radiating to the groin. The pain is due to 
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distention of the renal tract, and is carried on preganglionic sympathetic nerve fibres at 
T11 to L2, and in the lower ureter via the genitofemoral and ilioinguinal nerves. 
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Brachial plexus 


This station tests your knowledge of the brachial plexus and the nerves that supply the 
upper limb. 


1.Draw a diagram of the main branches of the brachial plexus? 

The brachial plexus consists of: 

* 5 nerve roots,3 trunks, 3 anterior and 3 posterior divisions, 3 cords. 

* 5 main nerves - axillary, radial, musculocutaneous, median, radial and ulnar. 
* 10 smaller nerves. 

e The root values of the brachial plexus are C5-C8 and T1. 


2.Where are the parts of the brachial plexus to be found? 

e Roots - exit intervertebral foraminae between the anterior and medial scalene muscles. 
e Trunks - base of the posterior triangle of the neck. They lie over the 1° rib behind the 3 
part of the subclavian artery. 

* Divisions - posterior to the middle 1 Be of the clavicle. 

e Cords - related to the 2" part of the axillary artery in the axilla. 

e Terminal branches - related to the 3 part of the axillary artery. 

Thoracic outlet syndrome describes symptoms arising from compression of the brachial 
plexus by nearby structures, such as the subclavian artery. 


3.Which muscle does the long thoracic nerve of Bell innervate? 
Serratus anterior is supplied by the long thoracic nerve of Bell (C5,6,7 - supplies the Bells 
of heaven). 


4.How do you test it? 
Ask the patient to stand facing the wall, and press their palms against it. Paralysis of the 
serratus anterior produces winging of the scapula. 


5.What is the nerve root of the medial cutaneous nerve of the forearm? 
C8. 
Note the root of the medial cutaneous nerve of the ARM is T1. 


6.What are the nerve roots of the thoracodorsal nerve? 
Thoracodorsal nerve - C6,7,8 from the posterior cord of the brachial plexus. 


7. What muscle does it supply? 

Latissimus dorsi. 

This adducts, extends and internally rotates the arm. 

It inserts onto the intertubercular groove of the humerus. 


8.What is the innervation of pectoralis major? 

The medial and lateral pectoral nerves (from the medial and lateral cords respectively). 
Pectoralis minor is supplied by the medial pectoral nerve only. 

Pectoralis major's clavicular head (C5 and C6) flexes the humerus, whilst its sternocostal 
head (C7, C8, T1) extends the humerus. 
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Working together the two heads adduct and medially rotate the humerus, drawing the 
scapular anteriorly and inferiorly. 


9.How can the lower part of the brachial plexus be damaged at birth? 
During a difficult, often breech birth, shoulder dystocia can damage the lower part of the 
brachial plexus through an abduction traction injury causing a Klumpke's palsy. 


10.What are the clinical features of Klumpke's palsy? 

Injury is to the lower part of the brachial plexus, particularly affecting the T1 nerve root. 
As a result, all of the intrinsic muscles of the hand are affected. Unopposed action of the 
long wrist flexors and extensors can produce a claw hand appearance with flexed IP 
joints and extended MCP joints. 


11.What are the features of an upper brachial plexus injury? 

This is known as Erb's palsy, classically seen in RTAs involving motorcyclists (when falling 
onto the shoulder causes stretching of the upper nerve roots), producing a complete or 
partial paralysis of muscles supplied by C5 and C6. There is paralysis and atrophy of the 
shoulder abductors (deltoid and supraspinatus), shoulder external rotators (infraspinatus 
and teres major), elbow flexors (biceps, brachialis and brachioradialis muscles) and loss of 
supination, so that the arm is adducted and internally rotated, and the forearm extended 
and pronated, producing the "waiter's tip position". In addition, the arm loses sensation 
on the radial side. 


12. What are the boundaries of the quadrangular space? 
The quadrangular space is formed by: 

e Superiorly - teres minor. 

e Inferiorly - teres major. 

* Laterally - humerus. 

* Medially - long head of triceps. 


13. What passes through the quadrangular space with the axillary nerve? 
The posterior circumflex humeral artery. 


14.What are the branches of the axillary artery? 


Superior thoracic artery, 
\ 


Thoraco-acromial artery. — i if 
- MN 
= 


Lateral thoracic artery. 
Subscapular artery, 
Anterior P ; 
Posterior 7. 7 


circumflex “soy 
humeral artery 7, 


From Gray's Anatomy 


The axillary artery has 3 parts and 6 branches. When split in to three parts by pectoralis 
minor the branches can be remembered by the mnemonic "screw the lawyer, save a 
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patient". 

The first part, medial to pectoralis minor has one branch, the Superior thoracic artery. 
The second part, behind pectoralis minor has two branches, Thoracoacromial artery and 
the Lateral thoracic artery. 

The third part, lateral to pectoralis minor has three branches, Subscapular artery, Anterior 
humeral circumflex artery and the Posterior humeral circumflex artery. 


15.What clinical picture would you see if the radial nerve was damaged at the spiral 
groove of the humerus? 

Damage to the radial nerve in the spiral groove of the humerus causes a wrist drop as the 
muscles of the extensor compartment are affected. 

At this level the triceps is spared preserving elbow extension. It also causes loss of the 
sensation in the first web space, with overlap from the median and ulnar nerves 
preserving sensation over the rest of the dorsum of the hand. 


16.What forearm muscles does the ulnar nerve supply? 

The ulnar nerve supplies two muscles in the forearm only, flexor carpi ulnaris and the 
ulnar half of flexor digitorum profundus. 

It also supplies all of the intrinsic muscle of the hand apart from the Lateral two 
Lumbricals, Opponens pollicis, Abductor pollicis brevis and Flexor pollicis brevis - LOAF - 
supplied by the median nerve. 


16.What is the clinical picture caused by ulnar nerve compression at the wrist? 

Sensory - loss of the medial 1 1/2 fingers. 

Motor - weakness of the intrinsic muscles of the hand, leading to clawing of the 4" and 
5" digits. 

As injury to the ulnar nerve at this level spares flexor digitorum profundus, clawing of the 
digits is more pronounced than would appear in a more proximal injury to the ulnar 
nerve. 


17.Where does the flexor retinaculum attach? 
Proximally to the pisiform and the tubercle of the scaphoid 
Distally to the hook of hamate and the trapezium. 


18.What are the contents of the carpal tunnel? 

The carpal tunnel contains 1 nerve and 10 tendons. 

Median Nerve. 

4 tendons of flexor digitorum superficialis. 

4 tendons of flexor digitorum profundus. 

Tendon of flexor pollicis longus. 

Tendon of flexor carpi radialis. 

The ulnar nerve and artery pass through a separate tunnel - Guyon's canal. 


19.Why is sensation to the thenar eminence spared in carpal tunnel syndrome? 


Whilst the median nerve supplies sensation to the lateral 3 1/2 digits, the sensation is 
carried by the palmar cutaneous branch, which is given off before the wrist and does not 
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pass through the carpal tunnel. 


Note: 
Nerves, their roots and motor supply: 
Long thoracic nerve of Bell C5, 6, 7 Serratus anterior. 


Dorsal scapular nerve C5 Levator scapular and the rhomboids. 


Nerve to subclavius C5, 6 Subclavius. 

Suprascapular nerve C5, 6 Supraspinatus, infraspinatus. 
Lateral pectoral nerve C5, 6 Pectoralis major. 

Upper subscapular nerve C5, 6 Subscapularis. 


Lower subscapular nerve C5, 6 Subscapularis and teres major. 


Thoracodorsal nerve C5, 6, 7 Latissimus dorsi. 
Medial pectoral nerve C8, T1 Pectoralis major and minor. 
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Chest Wall 


This station tests your knowledge of the anatomy of the chest wall, and procedures 
associated with it. 


1.Describe how you would insert a subclavian line? 

The subclavian vein is located just deep to the middle third of the clavicle, and runs 
parallel to it. 

| would place the patient in a supine position, head-down and turn their head to the 
contralateral side assuming no C-spine injury. | would adopt a full aseptic technique. Then, 
under ultrasound guidance, | would introduce a needle attached to a 10 ml syringe, 1 cm 
below the junction of the middle and medial thirds of the clavicle, directing it medially, 
slightly cephalad, and posteriorly towards the suprasternal notch. | would slowly advance 
the needle while gently withdrawing until a free flow of blood is established. | would then 
use a Seldinger technique to feed the catheter into the vein. 

The layers that the needle pierces are: 

Skin, platysma, fascia, pectoralis major and subclavius. 


| would assess the patient and order and a chest x-ray to ensure the line is placed 
correctly and there is no pneumothorax. 


2.Where the catheter should be positioned? 
The catheter tip should lie in the superior vena cava above the pericardial reflection. 


3.What anatomical structures are at risk from the needle during insertion of a subclavian 
line? 

The pleura, resulting ina pneumothorax, the subclavian artery, resulting ina 
haemothorax, the thoracic duct if inserted on the left, resulting in a chylothorax and the 
phrenic nerve as it runs posterior to the subclavian vein. 


4.Describe the anatomy of the intercostal neurovascular bundle? 

The neurovascular bundle runs just below the rib and is found in the plane between the 
internal intercostal and innermost intercostal muscle. 

From superior to inferior the arrangement is vein, artery and then nerve.The mnemonic 
VAN is helpful. 


5.What is the superior limit of the pleura? 
The pleura projects 2.5cm above the middle of the clavicle. 


6.What is the nerve supply to parietal and visceral pleura? 

The parietal pleura is innervated by the intercostal nerves and the phrenic nerve. 

The visceral pleura is innervated by the pulmonary plexus, an autonomic plexus formed 
from branches of the vagus nerve and sympathetic trunk. 


7-What landmark delineates the superior from the inferior mediastinum? 


A horizontal line drawn from the angle of Louis backwards divides the superior and 
inferior mediastinum. 
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8.At what vertebral level does the angle of Louis lie? 

At T4/5. 

Note This is also referred to as the sternal angle. It is defined as the angle where the 
manubrium meets the body of the sternum. 


g.What structures are found in the superior mediastinum? 
From anterior to posterior the superior mediastinum contains the thymus, the great 
veins, the great arteries, the trachea and the oesophagus. 


10.What function does the thymus serve? 

The thymus is a specialized immune organ, which is active from before birth, but 
atrophies after puberty. It plays an important role in eliminating self-T cells, preventing 
the immune system from attacking the body's own cells. 


11.What features does a typical rib possess? 

A typical rib comprises: 

1. A head with 2 demifacets for articulation with the numerically corresponding vertebra 
and the vertebra above. 

2. A tubercle which articulates with the transverse process of the corresponding vertebra. 
3. Asubcostal groove, containing the intercostal neurovascular bundle. 


12.Which ribs are considered atypical? 

The first rib is flat in a horizontal plane, it has a single facet, and the tubercle, the scalene 
tubercle is on its inner border. 

Ribs 10-12 only have a single facet, which articulate with the corresponding vertebral body 
only. Ribs 11and12 lack a tubercle. 


13.What is the position of the breast? 
The breast lies between the 2nd to 6th ribs, extending from the sterna edge to the 
midaxillary line. It mostly overlies pectoralis major and serratus anterior laterally. 


14.What is the blood supply to the breast? 

The majority of the blood supply to the breast is from the Lateral Thoracic artery (branch 
of the 2nd part of the Axillary artery). Other arteries that lend some supply are: Internal 
Thoracic/ Mammary; Posterior intercostals and the Thoracoacromial artery. 


15.Can you describe the lymphatic drainage of the breast? 

The lymphatic drainage of the breast is best remembered by the mnemonic 'APICAL': 
Anterior/pectoral nodes. 

Posterior/subscapular. 

Infraclavicular. 

Central. 

Apical. 

Lateral/brachial. 

Medially, drainage follows the blood supply and goes to the internal thoracic lymph 
nodes. Superficially the nodes connect to the contralateral breast, as well as the 
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abdominal wall. 


Note: 

The thoracic cage is formed from 12 ribs on each side and the 12 thoracic vertebrae 
posteriorly. 

The diaphragm originates from the xiphoid process of the sternum and the inner surfaces 
of the lower six ribs on each side. The right crus attaches to the L3 vertebra, and the left 
crus to the L2 vertebra. 

Contraction of the diaphragm, in conjunction with contraction of the external intercostal 
muscles, increases the intrathoracic volume resulting in inhalation. Exhalation is a passive 
process. 

The mediastinum is divided into 2 main portions - superior and inferior. 

The inferior mediastinum is further divided into anterior (in front of the pericardium), 
middle (the pericardium) and posterior (behind the pericardium). 

The anterior mediastinum contains the thymus, internal thoracic artery and lymphatics. 
The middle mediastinum contains the heart; ascending aorta; SVC; two main bronchi; 
pulmonary artery and veins; phrenic nerves and the lymphatics. 

The posterior mediastinum contains the descending aorta; the azygos and hemiazygos 
veins; the vagus nerve; thoracic duct; oesophagus and lymphatics. 
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Colon 


This stations tests your knowledge of the anatomy of the colon. 


1.This patient presented with abdominal pain, what is the most likely diagnosis? 


The X-ray shows dilated loops of large bowel which is consistent with large bowel 
obstruction. 

Large bowel obstruction presents as abdominal distention, constipation, vomiting and 
abdominal pain. 

The incidence increases with age.The main causes are neoplasm, diverticular stricture, 
volvulus or an incarcerated hernia. 

Initial management for simple bowel obstruction includes insertion of a nasogastric tube, 
and resuscitation with IV fluids. Surgical management is indicated for cases that don't 
resolve, for obstructing cancers and for complications such as perforation. This is 
commonly in the form of a diverting colostomy with or without resection of the affected 
section of bowel. 


2.How can you tell the difference between large and small bowel on X-ray? 

Large bowel has haustrae, which extend only a third of the way across the bowel from 
each side whereas small bowel has valvulae conniventes which stretch across the entire 
width. 


3-Where does the superior mesenteric artery arise? 
From the anterior surface of the aorta at L1. 


4.What organ lies directly in front of the superior mesenteric artery? 
The body of the pancreas. 


5.Is the superior mesenteric artery anterior or posterior to the duodenum? 


Anterior. The SMA passes in front of the third part of the duodenum and the uncinate 
process of the pancreas. 
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6.Which artery supplies the ascending colon? 


Marginal artery of Drummond 


Middle co " 25s URL 
Middle colic iiag D 
artery = 


SMA 


The right colic artery, a branch of the superior mesenteric artery. 


7-Which artery supplies the transverse colon? 

The middle colic artery, a branch of the superior mesenteric artery supplies the transverse 
colon to two-thirds of its length, after which it is supplied by the left colic artery, a branch 
of the inferior mesenteric artery. 


8.Which artery supplies the descending colon? 
The left colic artery, a branch of the inferior mesenteric artery. 


9.Describe the anastomosis between the superior and inferior mesenteric arteries. 
The marginal artery of Drummond runs in the mesentery along the colon as part of a 
vascular arcade that connects the SMA and IMA. 


10.A patient presents with diverticular bleeding. Which artery is most likely to be 
responsible? 

The most common site of diverticular disease is the sigmoid colon, therefore the 
responsible artery will probably be a branch of the inferior mesenteric artery, for instance 
the sigmoid branches. 


11.What are the branches of the inferior mesenteric artery and what do they supply? 
The branches of the inferior mesenteric artery anastomosis with each other and with 
branches of the superior mesenteric artery to form the marginal artery of Drummond. 
In general: 

The left colic artery supplies the descending colon. 

The sigmoid branches supply the sigmoid colon. 

The superior rectal artery supplies the rectum. 


12.Where does the inferior mesenteric vein drain? 
The inferior mesenteric vein drains into the splenic vein. 


13.How is the hepatic portal vein formed? 
The hepatic portal vein is formed when the splenic vein and superior mesenteric vein join. 
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14.Which artery supplies the appendix? 
The appendix is supplied by the ileocolic artery ( a branch of the superior mesenteric 
artery). 


15.What positions can the appendix can lie in? 
Retrocaecal, pelvic, subcaecal, and anterior or posterior to the terminal ileum. 


16.What is the surface marking of the appendix? 
Classically, the surface landmark of the appendix is McBurney's point - 1/37 of the way 
along a line joining the anterior superior iliac spine and the umbilicus. 


17.In patients with appendicitis, why does the pain commonly move from the 
periumbilical area to the right iliac fossa? 

Pain initially starts in the periumbilical region as visceral pain from the appendix is 
conveyed in nerve fibres entering the spinal cord at the T10 level (the T10 dermatome 
covers the level of the umbilicus). 

Irritation of the parietal peritoneum by an inflamed appendix later on causes localization 
of pain to the RIF. 


18.When performing an open appendicectomy, which layers are encountered on the 
way to locating the appendix? 

The following layers are encountered during an appendicectomy: 
e Skin. 

* Camper's fascia (subcutaneous). 

e Scarpa's fascia. 

e External oblique Aponeurosis. 

* Internal oblique. 

e Transversus abdominis. 

e Transversalis fascia. 

* Extraperiotoneal fat. 

* Peritoneum. 


20.What anatomical feature can help you identify the base of the appendix during 
surgery? 

Three teniae coli converge at the caecum and form a longitudinal muscle layer. You can 
follow these to the base of the appendix. 


21.What is the blood supply of the rectum? 
The rectum is supplied by 3 arteries: 

* Superior Rectal (IMA). 

* Middle Rectal (internal iliac). 

* Inferior Rectal (internal pudendal). 
Venous drainage follows the arterial supply. 


22.Describe the nervous supply to the rectum. 


The nervi erigentes (S2,3,4) provide parasympathetic nervous supply to the rectum. 
These transmit the sensation of fullness, as well as causing bowel contraction and 
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relaxing the internal sphincter. 
Sympathetics originate from the superior hypogastric plexus and the lumbar splanchnic 
nerves. These transmit pain and contract the internal sphincter. 


23.Is the rectum a retroperitoneal structure? 
Yes - the upper 1/3 has peritoneum over the front and sides, the middle 1/3 over the 
front only and the lower 139 lies beneath the peritoneal reflection. 


Note: 

The large bowel has three bands of longitudinal muscle called teniae coli which become 
visible on a x-ray in large bowel obstruction. 

The SMA has 5 branches: 

* Inferior pancreatoduodenal artery. 

* Jejunal and ileal arteries. 

* lleocolic artery. 

* Middle colic artery. 

* Right colic artery. 

It supplies the colon up to 2/3" of the way along the transverse colon, after which the 
colon is supplied by the inferior mesenteric artery, The branches of the inferior 
mesenteric artery anastomosis with each other and with branches of the superior 
mesenteric artery to form the marginal artery of Drummond, 

In general 

The left colic artery supplies the descending colon. 

The sigmoid branches supply the sigmoid colon. 

The superior rectal artery supplies the rectum. 

The rectum is the commonest site of colon cancer followed by the sigmoid colon, which is 
the commonest site of diverticular disease and therefore most likely to perforate. 
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Cranial Nerves and Skull Foraminae 


This station tests your knowledge of the anatomy of the cranial nerves and the 
foraminae of the skull. 


1.Describe the innervation of the extraocular muscles. 

The extraocular muscles of the eye are supplied by 3 nerves: 

* Oculomotor nerve supplies: superior and inferior rectus (move eye up and down, 
respectively); medial rectus (moves eye medially) and the inferior oblique (turns eye up 
and out). It also provides supply, along with the sympathetic nerves, to the levator 
palpebrae superioris. 

* Trochlear nerve supplies only the superior oblique muscle (turns eye down and in). 

* Abducent nerve supplies only the lateral rectus muscle (turns eye laterally). 


2.Due to the dual innervation of the levator palpebrae superioris by the oculomotor 
nerve and the sympathetic nerves, how may one tell the difference between an 
oculomotor nerve palsy and Homer's syndrome? 

To distinguish between the two, one must inspect the pupil - in an oculomotor nerve 
palsy the pupil is enlarged due to unopposed sympathetic activity (oculomotor nerve 
supplies parasympathetics to the pupil). In Homer's syndrome the opposite occurs, and 
one can expect a constricted pupil. 

In addition, the eye will be turned 'down and out' in a 3rd nerve palsy, due to unopposed 
action of the superior oblique and lateral rectus muscles (6th and 4th nerves 
respectively). 

Homer's syndrome classically consists of the symptoms of ptosis, miosis, anhydrosis and 
enophthalmos. 


5. Which structures run through the optic canal? 
The contents of the optic canal are: 

Nerves - optic and sympathetic. 

Ophthalmic artery. 

3 layers of dura surrounding the optic nerve. 


4. What is this? 
The foramen magnum. 


5.What structures pass through the foramen magnum? 

The following structures pass through the foramen magnum: 
e Medulla oblongata and surrounding meningeal layers. 

* Arteries - vertebral, anterior and posterior spinal. 

e Spinal roots of the accessory nerve. 

* Tectorial membrane. 

* Apical ligament of the dens. 
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6.What is this? 


This is the jugular foramen. 


7-Which structures pass through the jugular foramen? 

The following pass through the jugular foramen: 

Internal Jugular Vein. 

Nerves - glossopharyngeal, vagus and accessory. 

Note: the hypoglossal nerve passes through its own canal - the hypoglossal canal. 


8.Which structures pass through the carotid canal? 
The internal carotid artery passes from the carotid canal into the foramen lacerum, 
surrounded by its sympathetic plexus. 


9.What are the branches of the internal carotid artery? 

The internal carotid artery gives off no branches in the neck. 

Intracranially it gives off the anterior and middle cerebral arteries after 

passing through the cavernous sinus. It also gives off the posterior communicating artery. 


10. Which nerves supply the sensation of taste to the tongue? 

Taste is supplied to the tongue by: 

Glossopharyngeal nerve supplies posterior 1/33 . 

Chorda tympani (branch of the facial nerve) supplies the anterior 2/3. 

Somatic sensation is supplied by the glossopharyngeal nerve (posterior 1/3 ) and 
mandibular division of the trigeminal nerve (the anterior 2/3" via the lingual nerve). 


11. Which nerves supply the muscles of the tongue? 
The hypoglossal nerve supplies all the muscles of the tongue apart from palatoglossus, 

which is supplied by the pharyngeal plexus (formed from the 9th and 1oth cranial nerves 
and the sympathetics). 


12. What is this? 
This is the stylomastoid foramen. 


13.Can you describe the course of the facial nerve? 

The facial nerve originates from the junction between 
the pons and medulla. It crosses the posterior cranial 
fossa, passing into the temporal bone in the facial canal, 
before exiting via the stylomastoid foramen. 


38 


14.Which branches does the facial nerve give off within the facial canal? 
The facial nerve gives off 4 branches within its canal: 

* Greater petrosal nerve. 

* Nerve to stapedius. 

* Chorda tympani. 

* Auricular branch. 


15. What are the divisions of the trigeminal nerve? 

The trigeminal nerve has 3 branches: 

* Ophthalmic. 

* Maxillary. 

e Mandibular. 

They provide sensation to the face, as well as motor supply to the muscles of mastication. 


16.Which structures pass through the superior orbital fissure? 

The contents of the superior orbital fissure are: 

Nerves: lacrimal, frontal and nasociliary (branches of the ophthalmic division of the 
trigeminal nerve); trochlear, oculomotor and abducent cranial nerves. 

Veins: ophthalmic. 

Arteries: branches of the middle meningeal and lacrimal. 


17.Which structures pass through the foramen ovale? 
The structures passing through the foramen ovale are: 
* Accessory meningeal artery. 

e Mandibular branch of the trigeminal nerve. 

* Lesser petrosal nerve. 


18.Which artery passes through the foramen spinosum? 
The middle meningeal artery passes through the foramen spinosum. 


Note: 

The contents of the foramina are as follows 

Optic Canal: 

Nerves - optic and sympathetic. 

Ophthalmic artery. 

3 layers of dura surrounding the optic nerve 

Superior orbital fissure: 

Nerves: lacrimal, frontal and nasociliary (branches of the ophthalmic division of the 
trigeminal nerve); trochlear, oculomotor and abducent cranial nerves. 
Veins: ophthalmic, 

Arteries branches of the middle meningeal and lacrimal. 

Foramen Ovale: 

Accessory meningeal artery. 

Mandibular branch of the trigeminal nerve. 

Lesser petrosal nerve. 

Foramen Spinosum: 

Middle meningeal artery. 
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Foramen Magnum: 

Medulla oblongata and surrounding meningeal layers. 
Arteries - vertebral, anterior and posterior spinal. 
Spinal roots of the accessory nerve. 

Tectorial membrane. 

Apical ligament of the dens. 

Jugular Foramen: 

Internal Jugular Vein. 

Nerves - glossopharyngeal, vagus and accessory. 
Hypoglossal Canal: 

Hypoglossal nerve. 


40 


Foot 


You may be asked to either look at a wet specimen or mark surface anatomy. 


1.What is this? 


This is the os calcis, or calcaneum. 


2.What is this? 


This is the talus. 


3. What is this? 


This is the 1* metatarsal. 


4.How many arches does the foot have? 
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Arches of the Foot / | 


A AA 


A-B Anterior Transverse Arch 
B-C Lateral Longitudinal Arch 
A-C 


c 
| Medial Longitudinal Arch 


Acai 
The foot has 3 arches: 
* Medial Longitudinal. 
* Lateral Longitudinal. 
* Transverse. 
The factors that provide support to these arches are: 
The shape of the bones themselves. 
Their ligamentous attachments. 


Muscles. 
5.What are the components of the Medial Longitudinal Lateral and Medial Arch 
arch? We x 
: , ] 7 
Bones - calcaneum, talus, navicular, all 3 cuneiforms, medial Mp n 
f d phalanges 


3 metatarsals. 

Ligaments - Interosseous and spring ligaments. 
Muscles - flexor hallucis longus, digitorum longus and brevis; lateral (outer) auch 
tibialis anterior and posterior. 


6.What are the components of the Lateral Longitudinal 
arch? 

Bones - Calcaneum, cuboid and lateral 2 metatarsals. 
Ligaments - long and short plantar ligaments. 

Muscles - peroneus longus; flexor digitorum longus and brevis (to 4" and 5" digits). 
Remember: the long plantar ligament and the cuboid provide the fibrous tunnel for the 
passage of the PL tendon. 


7. What are the components of the Transverse arch? 


Bones - the bases of all 5 metatarsals (each foot actually rtermedate 
bases of metatarsal Cuneitorm 
forms one half of an arch). 


bones p 
lateral 

Ligaments - interosseous. TES X e 

Muscles - peroneus longus. — ^ p. 


medial (inner) arch 
EQUSURG 


cuneiform ~ / 


Sai Vll AX 
8.Can you describe the muscle layers of the foot? Ae A 
There are 4 muscle layers of the sole of the foot, from deep See" 
to superficial they are: 
Plantar and dorsal interossei, and tendons of peroneus 
longus and tibialis posterior. 
Flexor hallucis brevis, adductor hallucis and flexor digiti 
minimi (the deep plantar arch lies between these layers). 
Quadratus plantae and the lumbricals, plus tendons of flexor digitorum longus and flexor 


EDUSURG 


42 


hallucis longus. 

Abductor hallucis, abductor digiti minimi and flexor digitorum brevis (the medial and 
lateral plantar arteries and nerves run between these two layers). 

The plantar fascia is superficial to this final layer. 


9.Which arteries form the plantar arch? 
The lateral plantar branch of the posterior tibial artery anastomosis with the deep plantar 
branch of the dorsalis pedis artery to form the plantar arch. 


10.What movements occur at the subtalar joint? 
Inversion and eversion of the foot occur at the subtalar joint. 


11.Which muscles perform these actions? 

Inversion - Tibialis anterior and posterior (with some help from the extensor and flexor 
hallucis longus muscles). 

Eversion - Peroneus longus and brevis. 


12.What area of skin is supplied by the sensory branch of the deep peroneal nerve? 
The 1* web space (between the big toe and the 2™ toe). 


13.How would you test the motor function of L5 nerve root? 
L5 supplies extensor hallucis longus - therefore testing would be by asking the patient to 
lift their big toe off the ground. 


Note: 

The foot has 3 arches - medial and lateral longitudinal arches and a transverse arch. These 
are supported by: 

The shape of the bones themselves. 

Their ligamentous attachments. 

Muscles. 

Inversion and eversion occur at the subtalar joint. 

The deep peroneal nerve supplies the skin over the 1° web space and the extensor 
hallucis longus. 
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Forearm and elbow 


You are presented with a skeleton and wet specimen of the elbow and forearm. 


1.Which bones make up the elbow joint? 

The bones that make up the elbow are distal humerus, proximal radius and proximal ulna. 
Surface markings of the joint are the medial and lateral epicondyles of the humerus, and 
the olecranon of the elbow. 

The capitellum of the humerus articulates with the radial head. 

The trochlea of the humerus articulates with the olecranon of the ulna. 


2.What is this? 
Pronator teres 


3-Which muscles are responsible for flexion of the elbow? 
Flexion of the elbow is performed by the 'Three Bs": 
Biceps brachii; brachialis and brachioradialis. 


4. What are the boundaries of the antecubital fossa? 
Medially - Pronator teres. 

Superior/Laterally — Brachioradialis. 

Floor - Brachialis. 

Roof - fascia. 


5.What are the contents of the antecubital fossa? 

The contents of the antecubital fossa from medial to lateral are: 
Median Nerve. 

Brachial Artery . 

Biceps Tendon. 


„~ median nerve 


6.How may the median nerve be injured at the elbow? 
The median nerve may be injured in supracondylar 
fractures of the humerus. 

The other nerve at risk is the ulnar nerve, as it passes 
behind the medial epicondyle of the humerus. 


bone impinging artery & nerve 


.. . supracondylar fracture 


z brachial artery 


7.How many compartments are there in the forearm? 
The forearm has 3 main compartments: EDUSURG P 
Mobile Wad: — 
Brachioradialis, extensor carpi radialis longus and extensor carpi radialis brevis. 
Anterior Compartment: 

(1) Superficial - Pronator teres, flexor carpi radialis, flexor digitorum superficialis, palmaris 
longus, flexor carpi ulnaris (from flexor origin of medial epicondyle crossing the elbow 
joint). 

(2) Deep - flexor pollicis longus, flexor digitorum profundus, pronator quadratus 
(originate in forearm). 

Posterior Compartment: 
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(1) Superficial - extensor digitorum communis, extensor carpi ulnaris and extensor digiti 
minimi. 

(2) Deep - abductor pollicis longus, extensor pollicis brevis, extensor pollicis longus, 
extensor indicis and supinator. 


8.How would you relieve raised compartmental pressures in the forearm? 

In compartment syndrome of the forearm, pressure may be relieved by a two incision 
fasciotomy: 

Volar incision - along ulna border. 

Dorsal incision - from lateral epicondyle of humerus to mid-wrist. 


9.Describe the path of the ulnar nerve in the forearm? 

The ulnar nerve passes behind the medial epicondyle of the distal humerus before 
passing between the 2 heads of flexor carpi ulnaris to enter the anterior compartment of 
the forearm and run alongside the ulna. It joins the ulnar artery to pass deep to the FCU 
before travelling through the canal of Guyon at the wrist with the ulnar artery and tendon 
of FCU. 

In the forearm the ulnar nerve supplies the ulnar half of flexor digitorum profundus and 
the whole of FCU. It gives off 3 branches: dorsal, palmar and muscular. 


10.What are the actions of flexor digitorum profundus and superficialis? 

FDS tendon inserts into the base of the middle phalanx of each finger - the FDS tendons 
divide to allow the FDP tendon through, which inserts into the base of the distal phalanx. 
Therefore: 

FDS - flexes at the proximal IPJ. 

FDP - flexes at the distal IPJ. 


11.Can you describe the nervous supply to the muscles of the forearm? 

The muscles of the flexor compartment are supplied by the Median Nerve, except for 
flexor carpi ulnaris and the ulnar half of the FDP, which are supplied by the ulnar nerve. 
(In ulnar nerve lesions that occur below the branch to FDP, clawing is more severe than 
injuries proximal to this due to the activity of FDP.) 

The extensor muscles are supplied by the radial nerve. 


12.Where are the main sites for venepuncture in the forearm? 

Commonly, the median cubital vein in the antecubital fossa and the origin of the cephalic 
vein at the wrist are useful sites for obtaining venous access. 

You may be asked in the exam to indicate these on a model or a prosection. 
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13.What is this? 


This is the median cubital vein. 


Note: 

The elbow joint is a typical synovial hinge joint Flexion is performed by the biceps, 
brachialis and brachioradialis muscles, Extension is performed by triceps. 

The boundaries of the antecubital fossa are 

Medially - Pronator Teres. 

Laterally - Brachioradialis. 

Floor - Brachialis. 

Roof - fascia. 

It contains: 

Median Nerve. 

Brachial Artery. 

Biceps tendon. 

The forearm has 3 main compartments: mobile wad, anterior and posterior. 

The muscles of the flexor compartment of the forearm are supplied by the Median Nerve, 
except for flexor carpi ulnaris and the ulnar half of the FDP, which are supplied by the 
ulnar nerve, The extensor muscles are supplied by the radial nerve. 
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Groin 


This station tests your knowledge of the anatomy of the groin. 


1.What is the inguinal canal and what are its boundaries? 

The inguinal canal is a cylinder stretching from the deep inguinal ring to the superficial 
inguinal ring, and can be thought of as a box with six sides. 

The boundaries can be remembered in layers starting superficial and moving deeper. 
The anterior wall is made up of the aponeurosis of external oblique strengthened by the 
aponeurosis of internal oblique in the lateral third of the canal, with the superficial 
inguinal ring in the medial third of the canal. 

The inguinal canal then runs deep and laterally, with its roof made up of the internal 
oblique and transversus abdominis muscles. The floor made up of the inguinal ligament 
and strengthened by the lacunar ligament on the medial third and the iliopubic tract on 
the lateral third. 

The posterior wall consists of transversalis fascia strengthened by the conjoint tendon 
medially. The deep inguinal ring is found on the posterior wall in its lateral third. 


2.What makes up the conjoint tendon? 
The conjoint tendon is formed from the lower part of transverses abdominis as it inserts 
onto the crest of the pubis. 


3.How do you differentiate internal and external oblique? 

You can differentiate the two muscles from the direction their fibres run in. External 
oblique runs inferiorly and anteriorly, like placing your hands in trouser pockets, whilst 
the fibres of internal oblique run inferiorly and posteriorly (imagine placing your hands in 
the pocket on the opposite side of your body). 


4.What is the nerve supply to external oblique? 
The lower 6 intercostal nerves and the subcostal nerve on each side provide the supply to 
the external oblique muscle. 


5.What are the contents of the inguinal canal? 

In males the inguinal canal contains the spermatic cord and its coverings, with the 
ilioinguinal nerve. 

In females the inguinal canal contains the round ligament of the uterus and the 
ilioinguinal nerve. 

6.What are the contents of the spermatic cord? 

The spermatic cord contains: 

3 Arteries - testicular, cremasteric and artery to the vas. 

3 nerves - genital branch of the genitofemoral nerve; autonomic nerves and the 
ilioinguinal nerve (outside the cord, but within the inguinal canal). 

3 other things - pampiniform plexus; vas deferens and lymphatics. 

Remember the rule of 3s. 

The spermatic cord also has 3 coverings: 

External spermatic fascia from external oblique. 

Cremasteric muscle and fascia from internal oblique and transverses abdominis. 
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Internal spermatic fascia from transversalis fascia. 
7-What is the nerve supply to the testes? 
The testicles receive supply from the T10 sympathetic nerve. 


There are 2 implications from this: firstly, the ureters are supplied by the same nerve root, 
hence pain from a renal calculus may refer down to the testicles. Secondly, pain from the 
testicles may be referred to the T10 dermatome i.e. the umbilicus. 


8.Describe the lymphatic drainage of the testes and scrotum? 

The lymphatic drainage of the testicles follows the arterial supply to the para-aortic lymph 
nodes, whereas the scrotum drains to the inguinal lymph nodes. 

Therefore, testicular cancer will only spread to the para-aortic lymph nodes, unless there 
is scrotal involvement. 


9.What are the boundaries of the inguinal/Hasselbach's triangle? 
Medial border: The lateral margin of the rectus P c0 7 
sheath. i X 
Superolateral border: The inferior epigastric 
vessels. 

Inferior border: Inguinal ligament. 


10. What is the clinical significance of the 
inguinal/Hasselbach's triangle? 

It is an area of weakness in the abdominal wall 
andis the site through which a direct inguinal 
hernia will protrude. 


11.How can you clinically distinguish between a direct and indirect inguinal hernia? 
Pressing over the deep inguinal ring will control the hernia in an indirect inguinal hernia 
but not a direct inguinal hernia. 

In reality this is unreliable, and you can only distinguish between the two during surgery 
depending on the hernia's relationship to the inferior epigastric vessels. If the hernial sac 
is lateral to the inferior epigastric vessels it is an indirect inguinal hernia, and if medial it is 
a direct inguinal hernia. 


12.During an inguinal hernia repair which nerves can be damaged and how do they 
present? 

The ilioinguinal nerve is most commonly injured as it runs medially through the inguinal 
canal along with the cord structures travelling from the internal ring to the external ring. 
It innervates the upper and medial parts of the thigh, the anterior scrotum, and the base 
of the penis. 

The iliohypogastric nerve runs below the external oblique aponeurosis but cranial to the 
spermatic cord, then perforates the external oblique cranial to the superficial ring. It 
innervates the skin above the pubis. 

Genital branch of the genitofemoral nerve: This branch travels with the cremasteric 
vessels through the inguinal canal. It innervates the cremasteric muscle and provides 
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sensory innervation to the scrotum. 


13.A 78 year old lady presents with a lump in her groin. A hernia is found below and 
lateral to the pubic tubercle. What type of hernia is it most likely to be? 
A femoral hernia. Inguinal hernias arise above and medial to the pubic tubercle. 


14.Where does a femoral hernia emerge from? 
Femoral hernias emerge from the femoral ring and slide into the 
femoral canal. 


15.What is the femoral canal? 

The femoral canal is a potential space for expansion of the 
femoral vein. 

It contains fat and the lymph node of Cloquet. Cloquet's node 
drains the anterior abdominal wall below the umbilicus, the 
perineum and the lower limb. 


16.What are the boundaries of the femoral ring? 


Anteriorly: Inguinal ligament. 

Posteriorly: Pectineal ligament. 

Medially: Lacunar ligament. 

Laterally: The fibrous septum on the medial side of 
the femoral vein. 


17.What is the commonest hernia in elderly 
females? 

An inguinal hernia is still the most common even 
though femoral hernias are more common in — 
females than males. 


18.Would you repair this hernia? 

More information about the patient is needed, for instance current clinical picture, and 
medical co-morbidities; however in general femoral hernias have a high incidence of 
strangulation due to the sharp-edged lacunar ligament, so repair is normally 
recommended. 

19. What are the boundaries of the femoral triangle? 


Superiorly: inguinal ligament. 

Laterally: medial border of Sartorius. 

Medially: medial border of adductor longus. 

Floor: medially are the pectineus and adductor longus muscles with illiacus and psoas 
laterally. 

Roof fascia lata. 
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20.Where exactly does a femoral hernia normally occur? 
In the lateral part of the femoral triangle just medial to the femoral vein. 


21.What are the contents of the femoral triangle? 

NAVY (from lateral to medial) with Y signifying Y-fronts. 

Femoral Nerve, Femoral Artery, Femoral Vein and then the femoral canal, which contains 
the deep inguinal lymph nodes. 


22.Which of these structures are enclosed by the femoral sheath? 
The femoral artery, femoral vein and femoral canal all lie within the femoral sheath. 
NOTE: the femoral nerve is NOT enclosed in the sheath. 


23.Which muscle attaches to the ASIS? 
Sartorius. 


24.What is Hunter's canal? 
Hunter's canal, also known as the subsartorial or adductor canal, runs from the base of 
the femoral triangle to the popliteal fossa. 


25.What are the boundaries of Hunter's canal? 
Anterolaterally - Vastus medialis. 
Anteromedially/Roof — Sartorius. 

Posteriorly - Adductor longus and magnus. 


26.What are the contents of Hunter's canal? 
Hunter's canal contains: 

Femoral artery and vein. 

Saphenous nerve. 

Nerve to vastus medialis. 


27.What is the surface marking of the adductor hiatus? 
The adductor hiatus lies 2/3" along the line between the ASIS and the adductor tubercle 
of the femur. 


28.What are the surface markings of the femoral artery? 

The femoral artery can be palpated at the mid-inguinal point, which lies halfway between 
the pubic symphysis and the ASIS. 

(NB not to be confused with the mid-point of the inguinal ligament, halfway between the 
pubic TUBERCLE and the ASIS, the surface marking of the deep inguinal ring). From here 
the superficial femoral artery runs down to the adductor hiatus (see previous question). 
Bruits may be auscultated at the adductor hiatus in superficial femoral arterial disease. 


Note: 

The inguinal canal is a cylinder stretching from the deep inguinal ring to the superficial 
inguinal ring, and can be thought of as a box with six sides. The boundaries can be 
remembered in layers starting superficial and moving deeper. 

The anterior wall is made up of the aponeurosis of external oblique strengthened by the 
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aponeurosis of internal oblique in the lateral third of the canal, with the superficial 
inguinal ring in the medial third of the canal. 

The inguinal canal then runs deep and laterally, with its roof made up of the internal 
oblique and transversus abdominis muscles. The floor is made up of the inguinal ligament 
and strengthened by the lacunar ligament on the medial third and the iliopubic tract on 
the lateral third. 

The posterior wall consists of transversalis fascia strengthened by the conjoint tendon 
medially. The deep inguinal ring is found on the posterior wall in its lateral third. 

In males the inguinal canal contains the spermatic cord and its coverings, with the 
ilioinguinal nerve. in females it is the round ligament of the uterus rather than the 
spermatic cord. 

The conjoint tendon is formed from the lower part of transverses abdominis as it inserts 
onto the crest of the pubis. 

External oblique's fibres run inferiorly and anteriorly. 

Internal oblique's fibres run inferiorly and posteriorly. 

In theory pressing over the deep inguinal ring will control the hernia in an indirect inguinal 
hernia but not a direct inguinal hernia. 

Inguinal hernia repair can damage the ilioinguinal nerve as it runs medially through the 
inguinal canal along with the cord structures travelling from the internal ring to the 
external ring. It innervates the upper and medial parts of the thigh, the anterior scrotum, 
and the base of the penis. 

Femoral hernias arise below and lateral to the pubic tubercle, inguinal hernias above and 
medial to it. Femoral hernias are more common in women, however, the commonest 
hernia in a female is still an inguinal hernia. 

The femoral triangle contains the femoral artery and vein, within the sheath, and the 
femoral nerve outside of the sheath. The femoral artery can be palpated at the mid 
inguinal point. 

Hunter's canal, also known as the subsartorial or adductor canal, runs from the base of 
the femoral triangle to the popliteal fossa. It contains the femoral artery and vein, the 
saphenous nerve and the nerve to vastus medialis. 
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Hand and Wrist 


You may be given the bones of the hand and wrist or a wet specimen. 


1.Can you name the carpal bones? 

There are two rows of carpal bones, from radial to ulnar: 
Proximal row - scaphoid, lunate, triquetral and pisiform. 
Distal row - trapezium, trapezoid, capitate and hamate. 


2.What are the boundaries of the carpal tunnel? 

The floor of the carpal tunnel is formed by the carpal bones. 

The roof is formed by the flexor retinaculum. 

The attachments of the flexor retinaculum are: proximally - tubercle of scaphoid and 
pisiform; distally - trapezium and hook of the hamate. 

The proximal surface marking of the flexor retinaculum is the distal skin crease of the 
wrist. 


3-What are the contents of the carpal tunnel? 

The carpal tunnel contains the median nerve and 10 tendons: 

Flexor digitorum superficialis (4). 

Flexor digitorum profundus (4). 

Flexor carpi radialis. 

Flexor pollicis longus. 

Remember: the ulnar nerve and artery run in their own tunnel - the canal of Guyon. 


4. What are the boundaries of the anatomical snuff box? 

Base = Bones - base of 1* metacarpal, trapezium, scaphoid, styloid process of radius. 
Ulna/medial - extensor pollicis longus tendon. 

Radial/lateral - abductor pollicis longus and extensor pollicis brevis tendons. 

Roof - fascia and skin. 


5.What are the contents of the anatomical snuff box? 
The contents of the anatomical snuff box 

from deep to superficial are: 

Radial artery. 

Radial nerve (terminal branches). 

Cephalic vein origin. 


Exwnsor dignorum 


Éxtenser inborn 


6. What is the significance of the anatomical 


Ester Corp candem. 
Usteracr pobos wera - 


snuff box? Psi Pesto beris tong 
Tenderness may be indicative of a scaphoid Superhcu tranch of radial n — 
fracture that may not be obvious on early X- nm — 
ray. The distal-to proximal arrangement of the PRS Hie MACS 


blood supply renders the scaphoid susceptible to avascular necrosis, so it is important 
that injuries are recognized and treated early. 
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7.Can you describe the nerve supply to the small muscles of the hand? 

The intrinsic muscles of the hand are supplied by the ulnar nerve - the best way to test 
this is by abduction of the fingers (testing the dorsal interossei). 

The exceptions to this are the LOAF muscles, which are supplied by the median nerve: 
Lateral 2 lumbricals. 

Opponens pollicis. 

Abductor pollicis brevis. 

Flexor pollicis brevis. 

The median nerve can be tested by asking the patient to place their hand palm up and 
point the thumb at the ceiling. Ask them to resist you pushing it back to neutral. 


8.What actions are performed by the interossei and lumbricals? 
The actions of the interossei are best remembered by PAD and DAB: 
Palmar interossei (of which there are 4) ADduct the fingers. 

Dorsal interossei (of which there are 5) ABduct the fingers. 

The lumbricals aid inflexion of the MCPJs, with extension of the IPJs. 


9.Describe the arrangement of the attachments of the flexor digitorum profundus and 
superficialis tendons? 

The FDP muscle flexes the tips of the digits at the distal interphalangeal joints, each 
tendon inserting into the base of a distal phalanx. 

The FDS muscle flexes the digits at the proximal interphalangeal joints - the tendons split 
to allow through the FDP tendon, inserting into the base of the middle phalanx. 


10. What mechanisms prevent bow-stringing of the 
flexor tendons? 
Several pulleys, consisting of thickenings of fascia, 
prevent bow-stringing by anchoring the flexor tendons 
to the bony skeletons and allowing smooth sliding 
beneath. Proximally at the wrist there is the flexor 
retinaculum, and more distally there are 5 annular 
pulleys and 3 cruciate pulleys. 


11.How many compartments are there in the extensor 
retinaculum of the wrist? 

There are six compartments in the extensor EDUSURG 
retinaculum. From radial to ulnar they are: = 
1. Extensor pollicis brevis and abductor pollicis longus. iste 
2. Extensor carpi radialis longus and extensor carpi radialis FDS— 
brevis. 

3. Extensor pollicis longus. 

4. Extensor indicis proprius and extensor digitorum 
communis. 

5. Extensor digiti minimi. 

6. Extensor carpi ulnaris. 


Vincula Brevis 


EDUSURG 
Pas the MACS 


53 


Note: 

The boundaries of the carpal tunnel are: 

Floor - the carpal bones. 

Roof - flexor retinaculum. 

Attachments of the flexor retinaculum are: proximally - tubercle of scaphoid and pisiform; 
distally - trapezium and hook of the hamate. 

The carpal tunnel contains the median nerve and 10 tendons: 

Flexor digitorum superficialis (4). 

Flexor digitorum longus (4). 

Flexor carpi radialis. 

Flexor pollicis longus. 

The boundaries of the anatomical snuff box are: 

Base - Bones - base of 1st metacarpal, trapezium, scaphoid, styloid process of radius. 
Ulna/medial - extensor pollicis longus tendon. 

Radial/lateral - abductor pollicis longus and extensor pollicis brevis tendons. 

Roof - fascia and skin. 

It contains: 

Radial artery. 

Radial nerve (terminal branches). 

Cephalic vein origin. 

The intrinsic muscles of the hand are supplied by the ulnar nerve. The exceptions to this 
are the LOAF muscles, which are supplied by the median nerve. 
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Heart 


This station tests your knowledge of the anatomy of the heart. 


1.What are the surface boundaries of the heart? 

The inferior border of the heart runs from the 5" intercostal space midclavicular line to 
the 6" costal cartilage just to the right of the sternum. 

The superior border of the heart runs from the 3" costal cartilage on right edge of the 
sternum to the second intercostal space 2 cm to the left of the sternum. 


2.What part of the heart makes up the apex? 
The apex is formed by the left ventricle. 


Heart Boundary Formed by 

Right Right atrium 

Inferior Right and left ventricles 

Left Mainly left ventricle and the auricle of left atrium 
Front Right ventricle 

Back Left atrium 


3-What is the clinical significance of an apex beat palpated at the midaxillary line? 

This suggests ventriculomegaly, which can be a sign of cardiac failure or cardiomyopathy. 
The apex beat is usually palpated in the midclavicular line, 5" intercostal space. Deviation 
from this point suggests a enlarged left ventricle. This can be associated with large 
voltage QRS complexes on an ECG. 

The mitral heart sound is heart over the apex beat. Try to remember the different 
murmurs produced by left sided valvular pathology. 


Murmur Aortic Stenosis Aortic Mitral Mitral 
Regurgitation Regurgitation Stenosis 
Location 2" Intercostal 4" |ntercostal At the cardiac At the apex 
space,/MCL space, right apex with the bell 
sternal edge 
Type Ejection Systolic Early diastolic ^ Pan-systolic Mid- diastolic 
Radiation To the carotids Nil To the apex Nil 


4.How many layers of pericardium are there? 


There are three layers of pericardium. On the outside is a 
single fibrous layer, which is attached to the central 


Fibrous 
pericardium 


tendon of the diaphragm and the roots of the great Viceral — 
. g i pericardi ardium 
vessels. Inside the serous pericardium has two layers, We 
. . . . rieta r 
the parietal and visceral pericardium. pericardium joan 


5. What runs in the anterior interventricular sulcus? 
The left anterior descending artery, which is also known as the anterior interventricular 
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artery runs in the anterior interventricular sulcus (or groove). 

The left and right coronary arteries run in nearly opposite directions around the 
atrioventricular sulcus to weakly anastomosis posteriorly. 

The left coronary artery gives off the left anterior descending artery (LAO) at the anterior 
interventricular sulcus and continues in the atrioventricular sulcus as the circumflex 
artery. 

The right coronary artery gives off a smaller equivalent artery, the posterior 
interventricular artery, which runs in the posterior interventricular sulcus. Both right and 
left coronary arteries give off marginal branches which cross the corresponding ventricle. 


6.Where does the circumflex artery originate from? 
The circumflex artery is the continuation of the left coronary artery after the left anterior 
descending artery is given off. 


7-Where do the left and right coronary arteries come from? 

The left coronary artery arises from the left posterior aortic sinus. 

The right coronary artery arises from the anterior aortic sinus. 

There are normally three aortic sinuses, the left posterior, the anterior and the right 
posterior aortic sinus. No vessels arise from the right posterior aortic sinus. 


8.What is the sinoatrial node, and what is its blood supply? 

The sinoatrial node (SAN) is the heart's pacemaker. It has natural cardiac pacing cells that 
fire at around 60 beats per minute. 

In 60% of people it is supplied by the RCA and in 40% by the LCA. 

The SAN is located in the crista terminalis of the right atrium. It sends action potentials 
through the atrium to the atrioventricular node (AVN), and then down through the 
bundle of His allowing a co-ordinated contraction of the ventricles starting at the apices. 


9.Describe the venous drainage of the heart? 

Two thirds of the venous drainage of the heart goes to the right atrium via the coronary 
sinus which receives blood from the great, middle and small cardiac veins, the oblique 
vein and the posterior vein. The coronary sinus opens in the inferior part of the right 
atrium between the inferior vena cava and the tricuspid valve. 3-4 anterior cardiac veins 
also drains directly into the right atrium. 

The remaining third drains directly into each of the chambers via venae cordis minimae. 


10.What makes up the first heart sound? 

The first heart sound is made by the closure of the mitral and tricuspid valves. 

It occurs at the beginning of ventricular contraction, i.e. the start of systole. As the 
ventricles contract so do the papillary muscles attached to the mitral and tricuspid valves, 
pulling them shut via the chordate tendinae. This prevents regurgitation of blood back 
into the atria. 

The second heart sound is caused by the closure of the aortic and pulmonary valves at the 
end of systole. 


11.Name a structural difference between the mitral and tricuspid valves? 
The mitral valve is bicuspid, the tricuspid unsurprisingly has three cusps. 
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The aortic and pulmonary valves are both semilunar valves, the closure of these makes 
the second heart sound. The Aortic valve has one Anterior cusp and two posterior, whilst 
the Pulmonary valve has one Posterior valve, and two anterior valves. 


Note: 

The inferior border of the heart runs from the 5th intercostal space midclavicular line to 
the 6" costal cartilage just to the right of the sternum. 

The superior border of the heart runs from the 3" costal cartilage on right edge of the 
sternum to the second intercostal space 2 cm to the left of the sternum. 

The front of the heart is made up of the right ventricle, the back by the left atrium. The 
apex is formed by the left ventricle. 

There are three layers of pericardium On the outside is a single fibrous layer, which is 
attached to the central tendon of the diaphragm and the roots of the great vessels. Inside 
the serous pericardium has two layers, the parietal and visceral pericardium. 

The left coronary artery arises from the left posterior aortic sinus. The right coronary 
artery arises from the anterior aortic sinus. 

The left and right coronary arteries run in nearly opposite directions around the 
atrioventricular sulcus to weakly anastomosis posteriorly. 

The left coronary artery gives off the left anterior descending artery (LAD) at the anterior 
interventricular sulcus and continues in the atrioventricular sulcus as the circumflex 
artery. 

The right coronary artery gives off a smaller equivalent artery, the posterior 
interventricular artery, which runs in the interventricular sulcus. Both right and left 
coronary arteries marginal branches which cross the corresponding ventricle. 

The sinoatrial node (SAN) is the heart's pacemaker. It has natural cardiac pacing cells that 
fire at around 60 beats per minute. 

In 60% of people it is supplied by the RCA and in 40% by the LCA. 

The SAN is located in the crista terminalis of the right atrium. It sends action potentials 
through the atrium to the atrioventricular node (AVN), and then down through the 
bundle of His allowing a co-ordinated contraction of the ventricles starting at the apices. 


57 


Hip 
This station tests your knowledge of the anatomy of the hip. 


1.Mrs Harris suffers a fall in the snow. This is the X-ray of her 
hip. What does it show? 


This is a plain AP hip X-ray of Joan Harris taken on 7^ March 
2012. | would confirm that it is the correct patient by checking it 
against her notes and the patient's hospital number tag. 

It demonstrates an intertrochanteric fracture of the femoral 
neck. 


2.What surgical management would you offer her? 

| would manage this type of injury with a dynamic hip screw, 
using fluoroscopic images taken throughout the fixation procedure to ensure the 
maintenance of the fracture in satisfactory reduction and proper 

positioning of the fixation device. 

Intertrochanteric fractures are inferior to the joint capsule and lie in the plane between 
the greater and lesser trochanter. Despite a reportedly acceptable rate of healing rate 
with conservative methods, surgical intervention has replaced non-operative treatment. 


3-What is Garden's classification of femoral neck fractures? 

Garden's classification is a radiological classification of intracapsular hip fractures based 
on the appearance on an AP radiograph. 

Type I: Stable fracture with valgus impaction. 

Type II Non displaced, complete fracture. 

Type III Displaced fracture with maintenance of 'end to end' contact between the two 
bony fractures. 

Type IV: Completely displaced fracture with no contact between bony fragments. 

Type Ill and IV Garden's fractures are associated with an increased incidence of AVN. 


Management can then be remembered easily - 1,2 screw, i.e. fix with a cannulated screw 
(head-conceiving), 3,4 Austin Moore, or rather hemiarthroplasty (i.e.. head-replacement 
to avoid AVN of head conceiving treatment). 

Sub-trochanteric fractures occur through or distal to the trochanteric line in a transverse 
orientation. These are commonly managed with intramedullary nailing. 


4.What additional complications can result from intracapsular fractures of the femoral 
head and how would you manage one of these injuries? 

The femoral head has a retrograde blood supply with blood vessels bound to the femoral 
neck. Displacement of the femoral head during traumatic disruption of the capsule can 
cause a disruption of this vasculature. This can lead to avascular necrosis of the femoral 
head, as well as malunion. 


5.Describe the anatomy of the hip capsule? 
The hip capsule arises from the intertrochanteric line anteriorly. Posteriorly it originates 
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from 1.5cm above the intertrochanteric crest. 

6.The hip joint has 3 ligaments. What are they and which of them is the strongest? 

The 3 ligaments of the hip joint are the: iliofemoral, pubofemoral and ischiofemoral 
ligaments. 

The strongest of these is the iliofemoral ligament. It arises from the rim of the 
acetabulum and inserts into the intertrochanteric line of the femur. 

It resists hyperextension of the hip and is taut when standing, aiding in the maintenance 
of posture. 


7.Describe the blood supply to the head of the femur? 

The majority of the blood supply to the head of the femur is from retinacular arteries, 
which arise as ascending cervical branches from the extracapsular arterial anastomosis. 
This is formed posteriorly by the medial femoral circumflex artery and anteriorly from 
branches of the lateral femoral circumflex artery with minor contributions from the 
superior and inferior gluteal arteries. 

There is also supply from the artery of the ligamentum teres, also known as the artery of 
the round ligament of the femoral head (a branch of the obturator artery). 


8.Where do these arteries originate? 
The medial and lateral circumflex femoral arteries originate from the profunda femoris. 
The artery of the ligamentum teres originates from the obturator artery. 


9.What muscles attach to the lesser trochanter of the femur? 
Psoas major and illiacus attach to the lesser trochanter. 


10.Where does the psoas major originate? 

The deep part of psoas major originates from the transverse processes of L1-L4. The 
superficial part originates from the lateral surfaces of T12-L4 and the intervening vertebral 
discs. 


11.What is the action of psoas major? 
Psoas major flexes and externally rotates the hip. 


12.Where does the iliotibial tract attach? 
The Iliotibial tract is attached to the anterolateral iliac tubercle of the iliac crest proximally 
and the lateral condyle of the tibia distally. 


13.What muscles insert onto it? 
Gluteus maximus and tensor fasciae lata muscles insert onto the iliotibial tract. 


14.What is its clinical significance? 
The iliotibial tract stabilizes the knee in extension and in partial flexion. It is important in 


walking and running. 


15.Where else does the gluteus maximus muscle insert? 
Onto the gluteal tuberosity of the femur. 
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16.What is the nerve supply and nerve roots of gluteus maximus? 
Gluteus maximus is supplied by the inferior gluteal nerve (L5,S1,S2). 


17.What are the actions of gluteus maximus? 
Gluteus maximus performs external rotation and extension of the hip. 


18.What nerve supplies tensor fasciae lata? 
The superior gluteal nerve supplies tensor fascia lata. 


19.Where does the gluteus medius muscle insert? 
Onto the lateral surface of the greater trochanter. 
Gluteus minimus also inserts onto the greater trochanter deep to gluteus medius. 


20.What is the action of gluteus medius? 

During standing, it is a hip abductor. During gait, gluteus medius, together with gluteus 
minimus, support the body whilst one leg is in the air, preventing the pelvis from 
dropping to the opposite side. 


21.What clinical sign is evident with weakness of gluteus medius and minimus? 
A Trendelenburg gait or a positive Trendelenburg test. 


22.Damage to what nerve can produce this distinctive gait? 

Damage to the superior gluteal nerve. 

The superior gluteal nerve passes 5cm above the greater trochanter and may be 
damaged here during hip surgery. 


23.What are the surface markings of the sciatic nerve? 

The sciatic nerve (L4,5,S1,2,3) exits the pelvis via the greater sciatic foramen from below 
the piriformis muscle. 

The surface marking of the sciatic nerve is a curved line drawn from 2 points: halfway 
between the posterior superior iliac spine to the ischial tuberosity to halfway between 
the ischial tuberosity and the greater trochanter. 


24. Which vessels exit the greater sciatic foramen from above the piriformis? 
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The superior gluteal vessels and nerve exit above piriformis. 


25.What variations do you know with regard to the sciatic nerve exiting the pelvis? 
In the majority of cases the sciatic nerve exits beneath the piriformis. 

Alternatively either the whole nerve may pass through piriformis, or it may divide high 
with one division passing through or around the piriformis. 


Note: 

The hip joint is a typical, synovial, ball and socket joint. 

The femoral head receives a retrograde blood supply from the extracapsular anastomosis 
which is formed posteriorly by the medial femoral circumflex artery and anteriorly from 
branches of the lateral femoral circumflex artery with minor contributions from the 
superior and inferior gluteal arteries. There is also supply from the artery of the 
ligamentum teres. This is of particular significance in intracapsular fractures, where the 
head of the femur may be at risk of avascular necrosis. 

Gluteus medius and minimus (supplied by the superior gluteal nerve) provide stability of 
the joint whilst walking, preventing a Trendelenburg gait. 
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Humerus 


This station tests your knowledge of the bony anatomy of the 
humerus and its surrounding soft tissue. 


1.Which muscles attach to the greater tuberosity of the humerus? 
Three muscles of the rotator cuff attach to the greater tuberosity: 
supraspinatus, infraspinatus and teres minor. 

Subscapularis attaches to the lesser tuberosity. 


2.Point to the spiral groove? 
It lies on the posterior and lateral aspect of the humerus. 


5. What lies in the spiral groove? 
The radial nerve. 


Injury to the nerve here would result in a wrist-drop. 
4.Which nerve runs close to the medial epicondyle? 
The ulnar nerve. 


5. What lies on either side of the radial nerve? 
The medial and lateral heads of triceps. 


6. What lies in the bicipital (intertubercular) groove of the humerus? 
The long head of biceps. 


7. Where does the long head of biceps originate? 
The long head of biceps originates from the supraglenoid aei ila 
tubercle of the scapula and is the only structure to pass 

THROUGH the shoulder joint. 

8.Point to where pectoralis major, latissimus dorsi and emer 
teres major attach on the humerus? 

Remember the "Lady between two Majors": Pectoralis 
major attaches laterally and teres major medially, with 


Ulnar nerve 


latissimus dorsi in between. 


9.What nerve can be damaged in surgical neck « nimm 
fractures of the humerus? — ! 

The axillary nerve wraps itself around the surgical neck n 
of the humerus and may be damaged in a fracture of 
the surgical neck (or during anterior dislocation of the , 
shoulder joint). 


10. What clinical signs would this produce? 
Damage to the axillary nerve would produce paralysis of $52 
deltoid, preventing shoulder abduction beyond around P 
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30 degrees and loss of sensation to the regimental badge area. 


11.What muscles does the musculocutaneous nerve supply? 

The musculocutaneous nerve supplies 3 muscles, which can be remembered by the 
acronym 'BBC': 

Biceps Brachii. 

Brachialis. 

Coracobrachialis. 


12. Where do the muscles originate? 

Coracobrachialis originates on the coracoid process. 

Biceps brachii has two heads - the short head originates on the coracoid process and the 
long head originates on the supraglenoid tubercle. 

Brachialis originates from the lower half of the anterior surface of the humerus. 


13.Does the musculocutaneous nerve have any sensory supply? 
Yes, it continues as the lateral cutaneous nerve of the forearm to supply the radial half of 
the volar forearm. 


14.Where does the biceps tendon insert? 
The stronger part of the biceps tendon attaches to the radial tuberosity of the radius, the 
other, the bicipital aponeurosis, radiates to the antebrachial fascia. 


15. What actions does biceps perform? 
Biceps' main actions are elbow supination and flexion. 


16. What nerve roots supply biceps? 
Biceps is supplied by the C5 and C6 nerve roots. 


17.If there were an injury affecting C5 and C6 what would the sensory loss be? 
The radial half of the volar aspect of the arm and forearm including the thumb and index 
finger would be affected. 


18.What would the motor loss be? 
Shoulder abduction (C5), elbow flexion and wrist extension (C6). 
The biceps reflex would also be absent. 


19.How might a C5 C6 injury appear clinically? 

The patient would have an arm held in adduction, with the elbow extended and wrist 
flexed, in the waiter's tip position. They would complain of numbness on the radial side of 
their forearm. 


Erb's Palsy 

An old favorite of MRCS examiners, it is characterized by paralysis (complete or partial) of 
muscles supplied by C5 and C6. There is normally paralysis and atrophy of the deltoid, 
biceps and brachialis muscles, so that the arm is adducted and medially rotated, and the 
forearm extended and pronated, producing the "waiter's tip position". In addition the 
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arm loses sensation on the radial side. 

Note: 

The humerus articulates with the glenoid fossa of the scapula at the shoulder joint and 
the radius and ulna at the elbow joint. The ball and socket joint of the shoulder allows a 
large degree of motion of the humerus: flexion, extension, abduction, adduction, internal 
and external rotation. 

Four nerves run close to the bone at various points and may become injured, producing 
distinctive clinical syndromes: 

Axillary n. wraps around surgical neck of the humerus, fracture here or a shoulder 
dislocation can lead to reduced sensation over the regimental patch and weak abduction. 
Radial n. lies in the spiral groove posteriorly and may be damaged in shaft fractures, 
causing a wrist drop. 

Median n. passes anteriorly to the distal humerus and may be damaged in supracondylar 
fractures of the humerus (especially in children). This leads to paraesthesia in the lateral 
one and a half digits and weakness of pronation of the forearm and flexion of the wrist. 
Ulnar n. Passes behind the medial epicondyle, where it can become entrapped, leading to 
paraesthesia in the medial one and a half digits. 

Severe injury causes clawing of the hand (ulnar n. supplies the intrinsic muscles of the 
hand and medial 1/2 of flexor digitorum profundus). 
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Knee 


This station tests your knowledge of knee anatomy. 


1.A 24 year old professional footballer twisted his knee whilst playing in a competitive 
game. He is complaining of pain and swelling of the knee joint. The anterior draw test 
and Lachman's test are positive. Point to and name the ligament he is most likely to 
have injured. 

Given the mechanism of injury and the findings on clinical examination, it is most likely 
that he has injured the anterior cruciate ligament. Swelling may be due to a 
haemarthrosis. 


2.What would be the most useful non invasive investigation? 
An MRI of the knee would be the best choice to view the soft tissues. 


3.Where does the anterior cruciate ligament attach? 

The ACL runs posterolaterally from the anteromedial intercondylar area on the tibia to 
the medial surface of the lateral condyle of the femur. 

Note: An excellent way to remember this is by putting your hand in your pocket. This 
demonstrates 

1) From lateral proximally to medial distally. 

2) From posterior proximally to anterior distally 


4.What nerve is most likely to be damaged by a blow to the lateral aspect of the knee? 
The common peroneal nerve as it wraps around the neck of the fibula. 


5.How would you test this nerve? 

| would test ankle dorsiflexion and eversion and for sensation on the lateral aspect of the 
leg. 

The common peroneal nerve supplies the anterior and lateral compartment of the leg, 
the muscles of which are responsible for ankle dorsiflexion and ankle eversion; in addition 
it supplies sensation to the skin on the lateral aspect of the leg. 


7-How would you reduce the risk of venous thromboembolism in a patient admitted for 
knee replacement surgery? 

Any patient undergoing knee surgery is high risk for a DVT or PE. The risk can be reduced 
by using graduated compressing stockings (TEDs). pneumatic compression devices 
(Flowtrons) intra- and immediately postoperatively, and by prophylaxis with low 
molecular weight heparin or other anticoagulant. In addition good hydration and early 
mobilization should be ensured. 


8.What neurovascular structures are at risk in an anteromedial approach to the knee? 
The saphenous nerve, the great saphenous vein and the geniculate arteries are all at risk 


during knee surgery. 


9.Describe the blood supply to the knee? 
The femoral artery and the popliteal artery form an arterial anastomotic mesh around the 
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knee joint. There are 6 main branches: 
Superior medial and lateral genicular artery. 
Inferior medial and lateral genicular artery. 
Descending genicular artery. 

Recurrent branch of the anterior tibial artery. 


10.What attaches to the tibial tuberosity? 
The patellar tendon from quadriceps femoris attaches to the tibial tuberosity (allowing 
the quadriceps to extend the knee joint). 


11.What movements do the quadriceps perform? 
Its main action is to extend the knee, however it also flexes the hip. In addition vastus 
medialis stabilizes the patella and knee during gait. 


12.Which nerve supplies the quadriceps muscles? 
The femoral nerve supplies the quadriceps muscles. The roots are L2,3 and 4 (anterior). 
The posterior divisions of L2,3 and 4 form the obturator nerve. 


13. How may one differentiate the semimembranosus and semitendinosus muscles? 
Semimembranosus is the most medial of the hamstring muscles, and differentiated from 
semitendinosus by its membrane like insertion which expands into an aponeurosis, whilst 
semitendinosus is distinguished by a large tendon of insertion. 

Both muscles originate from the ischial tuberosity. 


14.What important structures are found in the 
popliteal fossa? 

From superficial to deep, the contents of the 
popliteal fossa include the common peroneal 


RIGHT POPLITEAL FOSSA 


Vastus laterats 


and tibial nerves, the popliteal vein, joined by the Gracis 
short saphenous vein and the popliteal artery. It —À 
also contains lymph nodes. Semitendinosus 

Semimembranosus 
15.What are the boundaries of the popliteal MEDIAL LATERAL 
fossa? 23] - Common 
The popliteal fossa is diamond shaped. u- 
Superomedially: Semimembranosus and preventer — 


Surai nerve gastrocnemius 


semitendinosus. 

Superolateral: Biceps femoris tendon. 
Inferiorly: Medial and lateral heads of 
gastrocnemius. 

Roof - Skin and fascia. 

Floor - Posterior aspect of knee joint, femur and popliteus. 
The image is popliteal fossa. 
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16.What area is drained by the popliteal lymph nodes? 
The popliteal lymph nodes drain the area drained by the short saphenous vein. 


Note: 

The knee joint is a typical, synovial, pivotal-hinge joint. It can perform flexion, extension 
and a small amount of internal and external rotation. 

It is stabilized by the intracapsular anterior and posterior cruciate ligaments (the PCL 
being the stronger of the two) The medial and lateral collateral ligaments are 
extracapsular, providing stability against valgus and varus forces. 

The medial and lateral menisci act as shock absorbers in the joint. The medial meniscus is 
closely associated with the medial collateral ligament, making it less mobile than its 
lateral counterpart - hence injury is more common. This will often occur in conjunction 
with ACL and MCL injuries (the 'terrible triad' of knee injuries). 
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Liver 


This station tests your knowledge of the anatomy of the liver. 


1. What are the surface markings of the liver? 

The liver can be visualized as a triangle. The superior border of the liver is a line that runs 
from the fifth intercostal space midclavicular line on the left to the fourth intercostal 
space midclavicular line on the right. Its lowest edge is found around the 10" right costal 
cartilage in the mid axillary line. 


2. How many lobes does the liver have? 

To the naked eye the liver consists of 4 lobes: right, left, caudate and quadrate. 

These can further be divided into functional lobules that are associated with branches of 
the hepatic artery, hepatic portal vein and common bile duct. Lobules are made up of 
hepatocytes. 


3. What is the blood supply to the liver? 

The liver receives a dual blood supply: 75% from the hepatic portal vein carrying blood 
from the gastrointestinal tract to the liver and 25% from the hepatic artery, which is a 
branch of the coeliac axis of the aorta. 


4. How is the hepatic portal vein formed? 
It is formed when the splenic vein joins the superior mesenteric vein. 


5. What is the surface marking of the gallbladder? 
The gallbladder lies at the angle between the 9" costal cartilage and the lateral margin of 
the rectus muscle. 


6. What are the functions of the gallbladder? 

The gallbladder has three functions: 

Storing bile. 

Concentrating bile. 

Addition of mucus to bile secreted by the liver. 

The gallbladder is lined with simple columnar epithelium and can contain 50ml of bile. 
Contraction is stimulated by Cholecystokinin (CCK) which is a hormone secreted by the 
duodenum in response to the entry of fatty acids and chyme. 


7. Describe the blood supply to the gallbladder? 

The gallbladder is supplied by the cystic artery, but 

may also receive blood supply from the liver bed 

itself. Gallbladder 
8. Describe the structures that make up the biliary 

tree? 


~ Cyctic 
Duct 


Common 


bile duct 


Duodenum 


The intralobular bile ducts join to form intrahepatic 
bile ducts, which join to form the left and right 
hepatic ducts. These merge to form the common 
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hepatic duct, which exits the liver and joins the cystic duct from the gall bladder to form 
the common bile duct. This joins the pancreatic duct and together they enter the 
duodenum at the ampulla of Vater. 


9. What is Calot's Triangle? 

Calot's Triangle is a triangle formed by: 

Superiorly - liver edge. 

Medially - common hepatic duct. 

Laterally - cystic duct. 

It contains the cystic artery and lymph node of Lund. 

Clinically, Calot's triangle is important during laparoscopic cholecystectomy for 
identification and ligation of the cystic artery before removal of the gallbladder. 


10. What is Couivoisier's Law? 

Couivoisier's Law states that when there is obstructive jaundice and a palpable 
gallbladder, gallstones are not the cause. 

Gallstones tend to cause a small, fibrosed gallbladder. In painless jaundice with a palpable 
gallbladder, tumour of the head of the pancreas should be suspected. 


11. What is Kehr's sign? 

Kehr's sign describes pain referred to the right shoulder tip in the presence of gallstone 
disease. 

An inflamed gallbladder may irritate the diaphragm - the roots of the phrenic nerve that 
supply the diaphragm are the same as the supraclavicular nerve supplying the shoulder 


tip (C3, 4, 5). 


Note: 

The 'H' of the liver can help you to remember structures visible on the under surface of 
the liver (see image of inferior and posterior aspect of 

the liver and bottom of this text for the key) 


The right side of the 'H' is formed by the gall bladder (anterior) and the IVC (posterior). 
The left side is formed by the fissures for ligamentum teres and venosum. 

The cross piece is formed by the porta hepatis which contains the common hepatic duct 
anteriorly, the hepatic artery in the middle and the portal vein posteriorly. 

The 'H' can be a useful visualization when asked about these structures - a question which 
has come up regularly in past MRCS OSCEs. 

1: Right lobe of liver. 

2: Left lobe of liver. 
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3: Quadrate lobe of liver. 
4: Round ligament of liver. 
5: Falciform ligament. 

6: Caudate lobe of liver 
7: Inferior vena cava. 

8: Common bile duct. 

9: Hepatic artery. 

10: Portal vein. 

11: Cystic duct. 

12: Hepatic duct. 

13: Gallbladder. 
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Lungs 


This station tests your knowledge of the anatomy of the lungs. 
1. What is the surface anatomy of the lungs and pleura? 


The pleura starts 2.5cm above the midpoint of the 
medial 1/3" of the clavicle on both sides, meeting in 
the midline at the 2" rib. The right pleura continues 
parasternally to the 6"' rib, whilst the left diverges 
to accommodate the heart at the 4"" rib. 

In the image, the blue line illustrates the surface 
markings of the pleura: 

Both pleura are at the midclavicular line by the 8^ 
rib, midaxillary line by the 10™ rib and posterior 
chest just below the 12" rib. 

The lungs follow the same surface markings 
superiorly but extend 2 rib spaces above the pleura 
i.e. 6" rib at MCL, 8" rib at MAL and 10" rib at 
posterior chest. 

These surface markings are important, as at the most superior point pneumothorax may 
be caused during insertion of a subclavian line, and at the lower extremity the pleura is at 
risk during procedures requiring a loin incision (e.g. nephrectomy). 

2. What are the surface marking of the lung fissures? 

The oblique fissures run from the spine of the T3 vertebra to the 6" rib anteriorly. They 
can be approximated by asking the patient to raise their hands above their heads, at 
which time the ventral border of the scapula corresponds to the oblique fissure. 

The horizontal fissure (only present in the right lung) runs from the edge of 4"" costar 
cartilage to the 5" rib in the mid axillary line. 

In the image, the yellow lines illustrate the surface markings of these fissures. 

Other important surface markers you should know include: 

Suprasternal notch T2. 

Angle of Louis T4/5. 

Xiphisternum T9. 

3. Point to the phrenic and vagus nerves? 

The right phrenic nerve descends through the thorax 
to the right of the brachiocephalic vein, the superior 
vena cava, the right atrium and then the inferior vena 
cava, with which it passes through the diaphragm. 
The left phrenic nerve descends to the left of the 
subclavian artery, the aortic arch and left ventricle, 
going on to pierce the diaphragm on its own. 

The vagi pass through the jugular foramen of the skull, 
down the neck in the carotid sheath, behind the root 
of the lung to form a plexus around the oesophagus, 
with the left anterior, and the right posterior to the 
oesophagus. 
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4. Where does the trachea begin? 
The trachea begins at the level of the C6 vertebra. 


5. At what level does the carina of the trachea lie? 
The carina - where the trachea bifurcates - lies at T4. This corresponds to a surface 
marking just below the manubrio-stemal junction. 


6. Which bronchus is most at risk of occlusion by a foreign body? 

The right main bronchus is most at risk of occlusion by a foreign body - hence the right 
lower lobe is most at risk during aspiration.It is more vertical, shorter and wider than the 
left main bronchus. 


7. Describe the bronchopulmonary segmental arrangement of the lungs. 

A bronchopulmonary segment is a segment of lung separated from surrounding areas by 
connective tissue. Each one receives a tertiary/segmental bronchus, artery, vein and 
lymphatics, making it functionally independent. 

The right lung has three lobes and 10 bronchopulmonary segments, 3 in the upper lobe, 2 
in the middle lobe and 5 in the lower lobe. 

The left lung has two lobes and 9 or 10 bronchopulmonary segments, 4 or 5 in the upper 
lobe and 5 in the lower lobe. 


8. What is the blood supply to the lungs? 
The lungs have a dual blood supply from the pulmonary and bronchial arteries. 


9. Which structures make up the hilum of a lung? 
The structures making up the lung hilum are: 
Pulmonary artery and vein. 

Right or left main bronchus. 

Bronchial arteries and veins. 

Lymph nodes. 

Autonomic nerves. 


10. A patient presents with shortness of breath, tracheal deviation to the left, reduced 
breath sounds and hyper-resonance to percussion on the right side of their chest. What 
is your diagnosis and what procedure would you perform immediately? 

From the clinical signs, this person has a tension 
pneumothorax. My immediate management would be to 
insert a large bore cannula into the second rib space (above 
the 3" rib to avoid the neurovascular bundle) in the mid- 
clavicular line on the right hand side of the chest. 

This patient will require a chest drain following this. 

Note: You should never have a chest radiograph showing a 
tension pneumothorax as this is life-threatening and 
treatment should not be delayed in order to take this 
radiograph. But here's an image of one anyway! 
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11. Where would you insert a chest drain? 

| would insert a chest drain in the 5" intercostal space in the mid-axillary line. This is 
within the 'safe triangle', which is formed anteriorly by the lateral border of Pectoralis 
major, posteriorly by the lateral border of latissimus dorsi and inferiorly by a line drawn 
horizontally from the nipple, backwards. The apex lies in the axilla. 

For guidelines on chest drain insertion, see the BTS guidelines at the link below. 
http://thorax.bmj.com/content/58/suppl 2/ii53.full.pdf 


12.Which layers must one pass through when inserting a chest drain? 
When inserting a chest drain, you will pass from superficial to deep: 
Skin. 

Subcutaneous fat. 

Fascia. 

Serratus anterior. 

External intercostal muscle. 

Internal intercostal muscle. 

Innermost intercostal muscle. 

Parietal pleura. 


13. What is the motor supply to the diaphragm? 
The motor supply to the diaphragm is via the right and left phrenic nerves (C3, 4, 5). 


14. What openings are there in the diaphragm and what passes through them? 
There are three large openings: 

The caval opening at T8, just to the left of the midline 
through the central tendon - the inferior vena cava, 
and some branches of the right phrenic nerve pass 
through. 

The oesophageal hiatus at T10, just to the right of the 
midline — the oesophagus with associated small 
arteries and the anterior and posterior vagal trunks 
pass through. 

The aortic hiatus at T12 - in the midline the aorta, the 
azygos vein, and the thoracic duct pass through. 
Smaller openings, which are less important to 
remember are at the right curs, where the right 
splanchnic nerves pass, the left crus where the 
hemiazygos vein and the left splanchnic nerves pass, and an opening behind the 
diaphragm under the medial lumbrocostal arches where the sympathetic trunk passes. 


Inferior vena cava 


Thoracic aorta 


EDUSURG 
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15. Can you explain why a patient with an inflamed gallbladder complains of referred 
pain to their shoulder? 

The central part of the diaphragm has a sensory supply from the phrenic nerve, which is 
formed from nerve roots C3-C5. As a result, pain may be referred to the dermatomal 
distribution C3, C4 or C5 including the shoulder. 

The central part of the diaphragm receives sensory supply from the phrenic nerves whilst 
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the peripheral portions of the diaphragm send sensory nerves via the intercostal nerves 
(T5-T11) and the subcostal nerve (T12), therefore peripheral irritation of the diaphragm 
may be felt more peripherally. 


Note: 

Knowledge of the surface anatomy of the pleura and lungs is clinically very important for 
a number of procedures in both trauma and elective work (as well as being asked 
commonly in the exam!). 

The pleura starts 2.5cm above the midpoint of the medial 1/3" f the clavicle on both sides, 
meeting in the midline at the 2™ rib. The right pleura continues parasternally to the e^ 
rib, whilst the left diverges to accommodate the heart at the 4" rib. 

Both pleura are at the midclavicular line by the 8" rib, midaxillary line by the 10" rib and 
posterior chest just below the 12” rib. 

The lungs follow the same surface markings superiorly but extend 2 rib spaces less than 
the pleura below the 6" rib. 

The pleura consists of an outer parietal and inner visceral layer. Between these is a 
potential space in which fluid, blood or air may collect (pleural effusion, haemothorax, 
and pneumothorax). 
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Neck 


This station tests your knowledge of the anatomy of the neck. 


1. What is this? 


This is the thyroid gland. 


2. What is this? 


This is the right common carotid. 


3. What layers make up the deep cervical fascia? 

There are 4 layers to the deep cervical fascia: 

Carotid sheath, prevertebral fascia, pretracheal fascia and investing layer of deep cervical 
fascia. 

The investing layer is the most superficial layer, lying just deep to the platysma. 


4. What are the contents of the pretracheal fascia? 
The thyroid gland, the trachea and the oesophagus all lie within the pretracheal fascia. 


5. At what level does the common carotid artery bifurcate? 
The common carotid artery bifurcates at the level of C4 into the internal and external 
carotid arteries. The surface marking for this is the superior thyroid notch. 


6. What are the contents of the carotid sheath? 

The carotid sheath contains the carotid artery and internal jugular vein between which 
lies the vagus nerve. Lymph nodes are also present. 

Embedded in the wall of the sheath is the ansa cervicalis. 
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7. Describe the branches of the external carotid artery. 
From inferior to superior the branches of the external 3 
carotid artery are: NW 
Superior thyroid. \ 3. 
Ascending pharyngeal. 
Lingual. 

Facial. 

Occipital. y s A, 
Posterior auricular. VO Lingual 
Maxillary. | " Ascending pharyngeal 
Superficial temporal. — 


8. Which muscles are contained within the 
prevertebral fascia? 

The following muscles are contained within the 
prevertebral fascia: 

Scalenus anterior, medius and posterior. 
Levator scapulae. 

Splenius capitis. 


9. What are the boundaries of the posterior triangle of the neck? 

The boundaries of the posterior triangle are: 

Anteriorly - posterior border of sternocleidomastoid. 

Posteriorly - anterior border of trapezius. 

Base - middle third of the clavicle. 

The roof is formed by the investing layer of the deep cervical fascia and the floor by the 
prevertebral fascia. 


10. Describe the contents of the posterior triangle of the neck? 

The posterior triangle of the neck contains the following: 

Vessels - subclavian artery (third part); transverse cervical, suprascapular and occipital 
arteries; transverse cervical, suprascapular and external jugular veins. 

Nerves - spinal root of the accessory nerves and branches of the brachial plexus; phrenic. 
Muscle - omohyoid. 

Lymph nodes. 


11. What is the surface marking of the spinal branch of the accessory nerve? 

The spinal accessory nerve is at risk during procedures involving the posterior triangle of 
the neck, so knowledge of the surface anatomy is important. 

It crosses the posterior triangle from 1/3" of the way down stemocleidomastoid to 1/3" of 
the way up the anterior border of trapezius. 

12. Which muscles does the spinal accessory nerve supply? How might you test them? 
The spinal accessory nerve supplies the trapezius and sternocleidomastoid muscles. 
Trapezius can be tested by asking the patient to shrug their shoulders and 
sternocleidomastoid turns the head to the contralateral side. 

Damage to the spinal accessory nerve will result in weakness of these muscles. 

Note: 
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There are 4 layers to the deep cervical fascia Carotid sheath, prevertebral fascia, 
pretracheal fascia and investing layer of deep cervical fascia. 

The investing layer is the most superficial layer, lying just deep to the platysma. 

The thyroid gland, the trachea and the oesophagus all lie within the pretracheal fascia. 
The carotid sheath contains the carotid artery and internal jugular vein between which 
lies the vagus nerve. Lymph nodes are also present. 

Embedded in the wall of the sheath is the ansa cervicalis. 

The posterior triangle of the neck contains the following: 

Vessels - transverse cervical, suprascapular and occipital arteries; transverse cervical, 
suprascapular and external jugular veins. 

Nerves - spinal root of the accessory nerves and branches of the cervical plexus. 
Muscle - omohyoid. 

Lymph nodes. 

The spinal root of the accessory nerve supplies trapezius and sternocleidomastoid 
muscles - it is at risk during procedures involving the posterior triangle of the neck. 
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Oesophagus 


This station tests your knowledge of the anatomy of the oesophagus. 


1. Describe the blood supply to the oesophagus? 

The oesophagus is supplied by three sources, roughly in thirds. The superior third is 
supplied by the inferior thyroid arteries, the middle third is supplied by branches from the 
thoracic descending aorta and the lower third is supplied by branches from the left 
gastric and inferior phrenic arteries. 

The lymphatics follow a similar pattern draining in thirds to the deep cervical nodes, the 
pre and para-aortic nodes and the coeliac nodes. 

There are however lymphatic channels within the walls of the oesophagus, so that an 
oesophageal cancer in the upper 1/3 can spread to any of the groups of lymph nodes. 


2. What is a portosystemic anastomosis? 
A portosystemic anastomosis is a reconnection of the portal venous system and the 
systemic venous system. 


3. What is the clinical significance of oesophageal portosystemic anastomosis in 
alcoholics? 

Portal hypertension in alcoholic cirrhosis can lead to the development of oesophageal 
varices, which can rupture causing significant haematemesis. 


4. What are the veins involved in oesophageal varices? 
The portal contribution is the oesophageal branch of the left gastric vein. The systemic 
contribution is the oesophageal branch of the azygos vein. 


5. Where else do portosystemic anastomosis occur? 

Portosystemic anastomosis also occur at the umbilicus causing caput medusa, at the 
rectum causing rectal/ano-rectal varices and they are also found in the retroperitoneum 
and the liver. 


6. What anatomical anastomosis is associated with rectal/ano-rectal varices? 
A portosystemic anastomosis between the superior rectal vein of the portal circulation 
and the middle and inferior rectal veins of the systemic circulation. 


7. What is the anatomical mechanism that normally prevents gastrooesophageal reflux? 
The lower oesophageal sphincter is a high-pressure zone of around 2-5cm, which acts to 
prevent gastro-oesophageal reflux. This functional rather than anatomical sphincter is 
maintained by the acute angle of entry of the oesophagus through the diaphragm known 
as the angle of His, the phreno-oesophageal ligament which encircles the 
gastrooesophageal junction, and the prominent mucosal folds found at the gastro- 
oesophageal junction. 
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8. What type of diaphragmatic hernias do you know of? 


The commonest diaphragmatic hernia is the 
ROLLING 


hiatus hernia of which there are two types, SLIDING HIATUS HERNIA (OR PARAOESOPHAGEAL) 
i IATUS HERNIA: 


sliding and rolling (paraoesophageal). 
Diaphragmatic hernias can also be congenital, 
such as Morgagni or Bochdalek's hernia, 
traumatic or iatrogenic. 


9. Why is a sliding hiatus hernia a risk factor for 
gastro-oesophageal reflux? 

The migration of the lower oesophageal 
sphincter into the chest results in the loss of the 
high-pressure zone. This predisposes the patient 
to gastro-oesophageal reflux. 


10. Which type of hiatus hernia is more common? 
More than 90% of hiatus hernias are sliding hiatus hernias. 


11. What histological changes occur in Barrett's oesophagus and what is the significance 
of these changes? 

Barrett's oesophagus is a metaplasia of the normal stratified squamous epithelium lining 
the lower oesophagus to columnar epithelium. It has a strong association with 
adenocarcinoma of the oesophagus. 

Above the lower 1/3" of the oesophagus tumours tend to be squamous cell carcinomas, 
as higher up the mucosa is not reached by acid refluxing up from the stomach. 


12. What is metaplasia? 
The reversible replacement of one differentiated cell type with another differentiated cell 
type. It is a pre-malignant change. 


13. What investigation is this? 
Barium swallow. 


14. What structures are responsible for physiological 
narrowing of the oesophagus? 

A- Arch of the aorta (22cm). 

B- Left bronchus (27cm). 

C- Left atrium (38cm). 

The distances above are measured from the incisor teeth. The 
three sites above are the commonest areas for stricture 
development and where foreign bodies may lodge in the 
oesophagus. The narrowest part of the oesophagus (not visible on the barium swallow) is 
at the 

cricopharyngeus sphincter, 15cm from the incisors. 


15. Can you describe the course of the oesophagus? 
The oesophagus originates the cricoid cartilage (level of C6 vertebra), from where it runs 
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down to join the cardia of the stomach at the gastro-oesophageal junction. It is mostly 
smooth muscle, but the upper 1/3 is skeletal muscle under voluntary control to aid 
swallowing. 


16. What is achalasia? 
Achalasia is oesophageal dysmotility caused by disordered coordination of the peristaltic 
action of the smooth muscle and non-relaxation of the oesophageal sphincter (due to 

loss of the myenteric plexus). 


The image shows the typical appearance of achalasia on a 
barium swallow with the 'bird's beak' appearance inferiorly. 


17. What are the characteristic findings for achalasia on 
manometry? 

In achalasia, manometry reveals: 

A non-relaxing, hypertensive oesophageal sphincter. 
Aperistalsis of the smooth muscle. 


Note: 

The oesophagus originates the cricoid cartilage (level of C6 
vertebra), from where it runs down to join the cardia of the 

stomach at the gastro-oesophageal junction. It is mostly ap 
smooth muscle, but the upper 1/3 is skeletal muscle under voluntary control to aid 
swallowing. 

The oesophagus is supplied by three arteries, roughly in thirds. The superior third is 
supplied by the inferior thyroid arteries, the middle third is supplied by branches from the 
thoracic descending aorta and the lower third is supplied by branches from the left 
gastric and inferior 

phrenic arteries. 

There are four areas of the oesophagus that are narrowed and where strictures may 
occur: 

Level of cricopharyngeus (15cm). 

Arch of the aorta (22cm). 

Left bronchus (27cm). 

Left atrium (38cm). 

The oesophagus passes through the diaphragm at T10. 
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Retroperitoneum 


This station tests your knowledge on the anatomy of the retroperitoneal space. 


1. At what level does the inferior vena cava pass through the diaphragm? 
The IVC passes through the tendinous portion of the diaphragm at T8. 


The levels at which the major structures enter the abdomen is often asked. The following 
is a useful aide memoire: 

Vena Cava - 8 letters enters at T8. 

Oesophagus - 10 letters enters at T10. 

Aortic hiatus - 12 letters enters at T12. 


2. At what level do the renal veins join the inferior vena cava? 
At L1. 


3. In the renal hila what lies anteriorly, the renal artery or the renal vein? 
The renal veins lie anterior to the renal arteries. 


4. What lies behind the renal artery? 
The ureter lies behind the renal artery. It is attached to the posterior aspect of the 
peritoneum running along the anterior surface of psoas major. 


5. What crosses the ureter anteriorly as it descends in the abdomen? 

Both ureters are crossed by the gonadal artery and vein. In addition the right ureter is 
crossed by the right colic and ileocolic vessels, whilst the left ureter is crossed by the left 
colic vessels. 


6. What is the blood supply to the ureter? 

The upper ureter is supplied by the renal artery and by branches from the gonadal artery 
and aorta. The arterial supply of the middle ureter is derived from the common iliac and 
gonadal arteries. The distal ureter is supplied by branches of the common iliac and 
internal iliac branches, 

particularly uterine and superior vesicular arteries. 


7. What are the anterior relations of the right kidney? 
From superior to inferior, the right adrenal gland, the right lobe of the liver, the gall 
bladder, the second part of the duodenum, the hepatic flexure, small intestine. 


8. Where does the left gonadal vein drain? 

The left gonadal vein drains into the left renal vein. In contrast the right gonadal vein 
drains directly into the IVC. The suprarenal veins follow a similar pattern. 

This explains why a left renal cell carcinoma can cause a left varicocoele. The resultant left 
renal vein thrombosis can cause back pressure via the left gonadal vein causing 
varicosities of the pampiniform plexus. 


81 


9. At what level does the inferior vena cava originate? 
The inferior vena cava is formed at L5, where the common iliac veins converge. 


10. What lies in front of the inferior vena cava at this point? 
The right common iliac artery lies anteriorly to the IVC at its origin. 


11. Describe the relationship of the inferior vena cava to the abdominal aorta? 

Proximally the inferior vena cava lies to the right and anterior to the aorta. Distally the 
vena cava is on the right but posterior to the aorta. 

This means that the right renal artery passes behind the IVC, whilst the right common iliac 
artery passes in front of the common iliac veins. 


Note: 

The following abdominal structures are retroperitoneal: 

Kidneys and adrenal glands. 

Ureters. 

Splenic and hepatic flexures and ascending and descending parts of the colon. 
Pancreas (apart from the tip of the tail in relation to the spleen). 

Duodenum (except the 1* part). 

IVC. 

Aorta and para-aortic lymph nodes. 

In the pelvis, also, the bladder, vagina and rectum. 
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Salivary Glands 


This station tests your knowledge of the salivary glands of the head and neck. 


1. What is this? 
The parotid gland. 


2. What are the surface markings for the parotid 
gland? 

The parotid gland outline runs from the tragus of the 
ear forward and parallel to the zygomatic arch to 
overlap the posterior boarder of the masseter 
muscle. It then curves backwards and inferiorly 
towards the angle of the mandible, which it wraps around. The posterior border runs 
up behind the ramus of the mandible over the mastoid process to curve forward around 
the inferior part of the auricle of the ear. 


3. What is this? 
The parotid duct. 


4. Where does the parotid duct open? 
The parotid (Stensen's duct) pierces buccinator 
opposite the upper second molar tooth. 


5. What is the blood supply to and venous drainage 
to the parotid gland? 

The main blood supply comes from the transverse facial artery, a branch of the external 
carotid artery. Multiple veins drain into tributaries of the external and internal jugular 
veins. 


6. Which division of the facial nerve innervates the parotid gland? 

Trick question: None of them. 

The parotid gland is innervated by parasympathetic fibres from the glossopharyngeal 
nerve that are carried with the auriculotemporal nerve. 


7. What structures pass through the parotid gland? 

From superficial to deep the structures that pass through the parotid gland are: 

The facial nerve and its branches. 

The retromandibular vein, which is formed by the convergence of the maxillary veins and 
the 

superficial temporal vein. 

The external carotid artery, which gives off two terminal branches within the parotid 
gland, the maxillary artery and the superficial temporal artery. 


8. What can cause swelling of the parotid gland? 


There are several causes, which include: 
Infection/parotitis, as occurs with mumps or bacterial infections, 
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Obstructed parotid duct, e.g. from a salivary duct calculus or external compression, 
Neoplasia. 


9. What are more common, benign or malignant parotid tumours? 
Benign tumours account for 85% of parotid tumours 


10.What is the most common benign parotid tumour? 

A pleomorphic adenoma is the most common, followed by Warthin's tumour. 
Pleomorphic adenomas are normally solitary, slow growing, and painless tumours. 
Warthin's tumours, or monomorphic adenomas, tend to arise lower in the gland and in 
around 10% of cases are bilateral. 

Malignant tumours, such as a mucoepidermoid carcinoma are more likely to have facial 
nerve involvement. Resection is surgically challenging for both, due to the proximity of 
the facial nerve. As well as motor loss, damage to the sympathetic fibres from the 
auriculotemporal nerve can result in excessive gustatory sweating in response to a 
salivary stimulus, which is known as Frey's syndrome. 


11. What are the branches of the facial nerve? 
Temporal, zygomatic, buccal, marginal mandibular and cervical. Memory aide: The Zebra 
Bummed My Cat. 


12. What muscle does the zygomatic branch supply? 
Orbicularis oculi. 


13. How would you test the zygomatic branch? 
Ask the patient to keep their eyes closed against resistance. 


Note: 

The parotid gland produces a serous exocrine secretion; the submandibular a mixed 
serous and mucinous secretion and the sublingual gland a mostly mucinous secretion. 
The parotid gland is innervated by the auriculotemporal nerve, from the lesser petrosal 
nerve snapping in the otic ganglion (parasympathetic from the glossopharyngeal nerve). 
Following surgery, auriculotemporal nerve fibres may reinnervate sweat glands in the 
face, leading to 

gustatory sweating - this is Frey's syndrome. 

The structures at risk during parotid surgery are: the pes anserinus ('goose's foot' - 
terminal branches of the facial nerve); the retromandibular vein and the external carotid 
artery. 
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Skull 


This station tests your knowledge of the anatomy of the skull. 


1.At what age do the cranial sutures ossify? 
The cranial sutures usually ossify by 18-24 months of age. Before this time the fontanelles 
are open, and may be seen to bulge with an increased intracranial pressure. 


2. The cranial sutures may already be fused at birth. what is this condition called? 
Craniosynostosis. 


3. Which bones form the pterion? 
The pterion is the junction of 4 bones: the frontal, parietal, temporal and sphenoid bones. 


4. What artery runs directly behind the pterion? 
The middle meningeal artery runs behind the pterion - injury here may damage this and 
result in an extradural haemorrhage. 


5. Where does the middle meningeal artery enter the skull? 
The middle meningeal artery enters the skull base via the foramen spinosum. 


6. Where do the foramina lacerum lie? 
The foramina lacerum may be found lateral to the clivus. 


4 
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7. What passes through the foramen lacerum? 
The part of the foramen lacerum not occluded by cartilage is traversed by the internal 
carotid artery. In addition the artery of the pterygoid canal and the nerve of the pterygoid 
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canal pass through foramen lacerum. 


8. Which artery lies posteriorly on the clivus? 
The basilar artery - it is formed at the junction between the pons and medulla by the two 
vertebral arteries. 


g. What are the boundaries of the middle cranial fossa? 
Anteriorly the middle cranial fossa is bounded by the posterior 
margin of the lesser wing of the sphenoid, the anterior clinoid 
process and the anterior margin of the chiasmatic groove. 
Posteriorly the middle cranial fossa is bounded by the crest of the 
petrous temporal bone and dorsum sellae and laterally by the 
squamous temporal bone and greater wing of the sphenoid. 


Posterior cranial 
fossa 


10. Which lobe of the brain occupies the middle cranial fossa? 
The temporal lobe lies in the middle cranial fossa. 


11. What lies in the sella turcica? 
The pituitary gland can be found in the sella turcica. 


12. With which part of the brain is the pituitary gland closely associated? 

The pituitary gland is linked to the hypothalamus via the pituitary stalk. 

The pituitary receives trophic factors from the hypothalamus that control release of 
hormones from the adenohypophysis and neurohypophysis. 


13. Which structures run through the foramen magnum? 

A number of structures run through the foramen magnum: 

Blood vessels - vertebral arteries, anterior and posterior spinal arteries. 

Nerves - spinal roots of the accessory nerve, sympathetic plexus around the vertebral 
artery. 

Tissues - medulla, meninges, tectorial membrane, apical ligament of the dens. 


14. What runs through the optic canal? 
The optic nerve surrounded by 3 layers of dura, the ophthalmic artery and the 
sympathetic nerves run through the optic canal. 


15. What runs through the jugular foramen? 

The contents of the jugular foramen are: 

1 blood vessel - the internal jugular vein. 

3 cranial nerves - glossopharyngeal, vagus and accessory nerves. 

Note: The hypoglossal nerve runs through its own canal - the hypoglossal canal. 


17. Name the branches of the internal carotid artery? 


The internal carotid artery gives off no branches in the neck, but intracranially divides into 
the middle cerebral and posterior communicating arteries. 
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18. What is the cavernous sinus? 

There are 2 cavernous sinuses in the skull, each lying laterally on either side of the sella 
turcica. They contain venous blood, draining the 

superficial middle cerebral, superior and inferior ophthalmic veins and sphenoparietal 
sinuses. They are joined by the intercavernous sinuses and themselves drain into the 
superior and inferior petrosal sinuses. 


19. Describe the contents of the cavernous sinus. 


The cavernous sinus contains the internal carotid artery 
(with surrounding sympathetic plexus). Venous blood and 


Internal carotid artery 
| Cavernous sinus 


. Oculomotor nerve — y 
the VI cranial nerve. Tellier sam 
Within the lateral wall are the III, IV and Va and Vb cranial pala em 
nerves. 


Maxillary nerve — 


20. How might cavernous sinus thrombosis occur? 
Infections of the danger area of the face - i.e. those 
drained via the facial and ophthalmic veins - may spread into the cavernous sinus as the 
draining veins are valve less, leading to thrombosis. 

This will cause painful swelling of the eye, with gradual loss of vision and III, IV, V and VI 
cranial nerve palsies. Due to the intercavernous sinuses, infection can spread quickly 
between the sinuses. 


Note: 

The cranial sutures usually ossify by 18-24 months of age. 

The pterion is the junction of 4 bones: the frontal, parietal, temporal and sphenoid bones 
- behind this runs the middle meningeal artery, which may be damaged resulting in an 
extradural bleed. 

The skull base can be divided into anterior, middle and posterior cranial fossae. 
Foramina of the skull base and their contents are as follows: 

Anterior Cranial Fossa: 

Cribiform plate - olfactory n. and emissary veins and arteries. 

Middle Cranial Fossa: 

Optic Canal - optic n. and 3 layers of dura, ophthalmic artery and sympathetic. 

Superior Orbital Fissure - oculomotor, trochlear, abducent nerves and ophthalmic division 
of trigeminal nerve; ophthalmic veins; sympathetics and branches of middle meningeal 
and lacrimal arteries. 

Foramen Rotundum - maxillary division of the trigeminal n. 

Foramen Ovale - mandibular branch of the trigeminal n. and petrosal n., accessory 
meningeal artery. 

Foramen Spinosum - middle meningeal artery; meningeal branch of the mandibular n. 
Foramen Lacerum -internal carotid artery and nerve. 

Posterior Cranial Fossa: 

Foramen Magnum - medulla oblongata surrounded by the meninges; spinal roots of the 
accessory n.; vertebral arteries with surrounding sympathetic plexus; anterior and 
posterior spinal arteries; apical ligament of the dens; tectorial membrane. 

Jugular Foramen - internal jugular vein; glossopharyngeal, vagus and accessory nerves; 
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inferior petrosal sinus. 
Hypoglossal Canal - hypoglossal n.; meningeal branch of ascending pharyngeal artery. 
Internal Auditory Meatus - facial and vestibulocochlear nerves; labyrinthine artery. 


88 


Spine and Vertebral Column 


This station will test your knowledge of the spinal cord and the vertebral column. 


1. How many vertebrae make up the vertebral column? 

The vertebral column is made of: 

7 cervical vertebrae. 

12 thoracic vertebrae. 

5 lumbar vertebrae. 

5 fused sacral vertebrae. 

3 fused coccygeal vertebrae. 

There are 31 pairs of spinal nerves: 8 cervical, 12 thoracic, 5 lumbar, 5 sacral and 1 
coccygeal. 


2. From which area of the spine is this vertebra taken? 
This is a thoracic vertebra. 


3. What is this? 

This is the spinous process. 

4. What is this? 

This is the transverse process. 
5.What is this? 

This is the superior articular facet. 
6.What is this? 

This is the body of the vertebra. 
7. What is this? 

This is the costovertebral joint. 


8.At what vertebral level does the spinal cord 
terminate? 

The spinal cord terminates at L1/2. Below this it 
continues as the cauda equina, with the dural sac ending at S2. 


9. At what level would you perform a lumbar puncture? 

As the spinal cord terminates at L1/2, it is safe to perform a lumbar puncture at the level 
of L4/5. 

Don't go as high as seen here as at L2/3 you risk damaging the spinal cord! 


10. What is the surface marking for this? 

In order to locate the L4 vertebra for the purposes of a lumbar puncture, one must locate 
the supracrestal line - a horizontal line drawn between the iliac crests. The needle should 
then be inserted between the L4 and L5 vertebrae. 


11. When performing a lumbar puncture, which layers will the needle pass through? 
When performing a lumbar puncture, the needle will pass through: 

e Skin. 

e Subcutaneous fat. 
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e Superficial fascia. 

e Supraspinous ligament. 

e Interspinous ligament. 

* Ligamentum flavum. 

* Epidural space containing internal vertebral venous plexus. 
e Dura mater. 

* Arachnoid mater. 

e CSF. 


12. Describe the structure of an intervertebral disc? 

Each intervertebral disc consists of an internal nucleus pulposus surrounded by a 
fibrocartilaginous annulus fibrosus. The nucleus pulposus is a remnant of the embryonic 
notochord. In a prolapsed disc it may extrude through a weakened annulus fibrosus. 


13. What kind of joint are the intervertebral joints? 
The intervertebral joints are secondary cartilaginous joints, with intervening fibrocartilage 
(the vertebral) discs. Another example of this type of joint would be the pubic symphysis. 


14. Describe the blood supply to the spinal cord. 

The anterior and posterior spinal arteries arise from the vertebral arteries. 

The anterior spinal arteries supply the cord in front of the posterior grey columns. 
The posterior spinal arteries supply the posterior grey columns. 

Radicular arteries from the cervical, intercostal and lumbar arteries provide additional 
blood supply at a segmental level. 


15. Where are the common sites for disc prolapse? 

The common sites for disc prolapse are C5, 6 and C6, 7, and L4, 5 and L5, S1 (952 occur in 
the latter two). Due to the relation of the vertebral nerve roots to the intervertebral 
discs, a prolapsed disc will press on the nerve root beneath (e.g. prolapse of L5/S1 disc will 
affect the S1 nerve root, with numbness over the lateral side of the foot and a decreased 
ankle jerk). 


16. Which type of disc prolapse will cause cauda equina? 
A direct posterior disc prolapse at levels below L1/2 will lead to cauda equina syndrome. 


17. Which spinal tracts convey the sensations of pain and temperature? 
Pain, temperature and some tactile sensation are conducted in the anterior and lateral 
spinothalamic tracts. 


18. Which spinal tract conducts fine touch, tactile sensation and proprioception? 

The dorsal columns, made up of the medial fasciculus gracilis (lower limb) and the lateral 
fasciculus cuneatus (upper limb), conduct fine touch, tactile sensation and 
proprioception. 


19. Which descending spinal tracts are responsible for voluntary movement? 
The anterior and lateral corticospinal tracts convey voluntary movement. 
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20. Tell me about anterior cord syndrome. 

Anterior cord syndrome is the commonest 

partial spinal cord injury; it is caused by Brown sequard Anterior cord 
interruption of the blood supply to the 
anterior cord (by the anterior spinal 
artery). 

Symptoms arise from the affected spinal 
tracts: loss of power below level of the 
lesion (corticospinal); loss of pain and 
temperature (spinothalamic). 

Dorsal columns are intact, so touch and proprioception are preserved. 


21. Brown-Sequard described a characteristic injury to the spinal cord. What was the 
syndrome produced? 

Brown-Sequard described a syndrome associated with hemisection of the spinal cord. 
This produced a characteristic set of symptoms: 

On the ipsilateral side there is paralysis below the level of the lesion (pyramidal) as well as 
loss of fine touch and proprioception (dorsal colums). However, due to decussating of 
the spinothalamic tracts, loss of pain and temperature sensation occurs just below the 
lesion on the 

CONTRALATERAL side (and is preserved on the ipsilateral side). 


Note: 

The vertebral column is made of: 

7 cervical vertebrae. 

12 thoracic vertebrae. 

5 lumbar vertebrae. 

5 fused sacral vertebrae. 

3 fused coccygeal vertebrae. 

There are 31 pairs of spinal nerves 8 cervical, 12 thoracic, 5 lumbar, 5 sacral and 1 
coccygeal. 

The spinal cord terminates at L1/2. Below this it continues as the cauda equina, with the 
dural sac ending at S2 - L4/5 is therefore a safe place to perform lumbar puncture for 
sampling of CSF. 

Intervertebral joints are secondary cartilaginous joints. Each intervertebral disc consists of 
an internal nucleus pulposus surrounded by a fibrocartilaginous annulus fibrosus. The 
nucleus pulposus is a remnant of the embryonic notochord. In a prolapsed disc it may 
extrude 

through a weakened annulus fibrosus. A direct posterior disc prolapse will lead to cauda 
equina 

The anterior spinal arteries supply the cord in front of the posterior grey columns. 

The posterior spinal arteries supply the posterior grey columns. 

Radicular arteries from the cervical, intercostal and lumbar arteries provide additional 
blood supply at a segmental level. 

Pain, temperature and some tactile sensation are conducted in the anterior and lateral 
spinothalamic tracts. 

The dorsal columns, made up of the medial fasciculus gracilis (lower limb} and the lateral 
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fasciculus cuneatus (upper limb), conduct fine touch, tactile sensation and 
proprioception. 

The anterior and lateral corticospinal tracts convey voluntary movement. 

Knowledge of the ascending and descending tracts of the spinal cord are important for 
diagnosis of partial spinal cord injuries. 
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Structures of the Thorax 


This question is about the posterior thorax and the thoracic outlet. 


1.Describe the location and 


drainage of the azygos vein? ain an ada 664) 

The azygos vein is found to the .—— Let bractvocepnatie — ~ Lett venous angle 
right of the vertebral column in Let superior ineroostai ——_ 

the posterior thorax. It is formed —— D 3 

from the ascending lumbar — Arch ol azygos vein = ‘ 

veins, and the right subcostal E Accsespn henianygos — — : (Quique vain 1o 
veins. It receives tributaries from nac 

the hemiazygos vein and Pens 


accessory hemiazygos veins on 
3 A *afetal pleura (cul edge) 
the left and the right intercostal  isstodiaphragmatc recess 


veins, as well as bronchial and Lott renai vein 
pericardial veins. It drains into ats ae ea 

n p Cehac artery 
the superior vena cava. | aechr eniisü 

artery 

2.What does the azygos vein ur 
drain? 
The azygos vein drains the 
posterior wall of the thorax and Fight common Illic vein 
abdomen Left common diac vein 


3-What is the clinical significance of the azygos vein in vena cava occlusion? 

It can provide collateral circulation allowing blood to flow between the inferior and 
superior vena cava when one of them is blocked. 

The anatomy of the azygos can be variable. In general it is formed on the right by the 
union of the ascending lumbar vein and the right subcostal vein and is joined by the 2 to 
12" thoracic intercostal veins and the hemiazygos and accessory hemiazygos veins vein 
from the left, 

before draining into the superior vena cava. The collateral flow is via the lumbar azygos 
vein joining the IVC to the azygos. 


4.What structure is this? 

The sympathetic trunk. 

The sympathetic trunk is an important part of the 
sympathetic division of the autonomic nervous 
system. It exits the skull through the carotid canal, 
passes in front of the neck of the first rib, and forms 
a plexus on the internal carotid artery. It travels 
downwards through the thorax just lateral to the 
vertebral bodies. It passes behind the medial 
arcuate ligament of the diaphragm. 

At each spinal level there is a sympathetic ganglion. Of note the first ganglion frequently 
joins with the inferior cervical ganglion to form the stellate ganglion. 
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5.How do sympathetic nerves leave the sympathetic trunk? 
The sympathetic nerves leave the trunk in 2 ways, either: 
Hitch-hiking on spinal nerves. 

Forming plexuses around arteries. 


6.What lies anteriorly to the sympathetic trunk on the left? 

The thoracic duct. 

The thoracic duct lies in front of the vertebrae on the left and drains all of the lymph 
below the diaphragm from the cisterna chyli, and usually the left half of the thorax via the 
left jugular, subclavian and mediastinal lymph trunks. It drains into the left 
brachiocephalic vein. 

The right thoracic lymphatic vessels tend to open up into the right brachiocephalic vein 
independently. 

The thoracic duct passes through the diaphragm with the aorta at T12. 


7-What is the surgical significance of the thoracic duct? 
Damage to the thoracic duct, either during trauma or insertion of a subclavian line, can 
lead to a chylothorax. 


8.How do the subclavian arteries differ in their origins? What are their branches? 

The left subclavian artery comes directly off the arch of the aorta, whilst the right comes 
off the brachiocephalic trunk. 

The branches of the subclavian artery are the Vertebral artery, the Internal thoracic 
artery, the Thyrocervical trunk, the Costocervical trunk and the Dorsal scapular artery. 
Mnemonic: VITamin C and D. 


9.What is subclavian steal syndrome? 
Subclavian steal syndrome is the retrograde flow 
of blood down the vertebral artery into the 
subclavian artery, caused by steno-occlusive 
disease in the aortic arch proximal to the vertebral 
artery. It can cause brainstem ischaemia on arm 
exercise. 

This image shows contrast going up the right 
vertebral artery and then being stolen by the left 
subclavian via the left vertebral. We can see the 
stenosis at the root of the left subclavian. 


10. What is this? 


The right common carotid artery. 

It bifurcates into the internal and external carotid 
arteries at C4. As the right common carotid 
originates in or close to the neck from the 
brachiocephalic artery it only has a very small 
thoracic part. 
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11.What causes thoracic outlet syndrome? 

Compression of the neurovascular bundle passing between the anterior scalene and 
middle scalene. It can affect the brachial plexus or the subclavian artery causing 
neurological or vascular symptoms in the affected arm. 


12.What is this? 
The first rib. 


The first rib is important anatomically because of its relation 
with the subclavian artery and vein, and the T1 nerve root. 


Several muscles attach to it including the scalenes and 
serratus anterior. 


13.How is it orientated? 

To orientate the first rib, place it on a flat surface. It the 
head touches the surface then it is the correct way up. 
In addition the underside is smoother. 


14. What attaches to the scalene tubercle? 
Scalenus anterior.This separates the subclavian artery S ds 
erratus 


and vein. anterior 
muscle i 
— scalene 


. . | | 
15.What lies in front of the scalene tubercle? nuc n/t” 
. . subclavian vein 
The subclavian vein. separated by scalenus 
The subclavian artery lies behind the scalene tubercle. pelea 


16.What lies in between the anterior and middle scalene muscles? 
The root of T1 lies between the anterior and middle scalene muscles. 


17.Describe the anatomy of the intercostal neurovascular bundle? 

The neurovascular bundle runs just below the rib and is found in the plane between the 
internal intercostal and innermost intercostal muscle. 

From superior to inferior, the arrangement is vein, artery and then nerve (VAN). 

The intercostal nerves supply the muscles in the intercostal space, and the skin of the 
thoracic and abdominal walls. 


18.What is the blood supply to the posterior intercostal spaces? 

The subclavian artery supplies the 1° two intercostal spaces via the costocervical trunk. 
The remaining intercostal spaces are supplied by the intercostal arteries from the internal 
thoracic artery. 

The internal thoracic artery (also known as the internal mammary artery) arises from the 
subclavian artery and travels inferiorly one fingers breadth from the sternum to supply 
the anterior chest wall and breasts. 


Note: 
This station has shown you the core structures. 
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The azygos vein is found to the right of the vertebral column in the posterior thorax. It is 
formed from the ascending lumbar veins, and the right subcostal veins. It receives 
tributaries from the hemiazygos vein and accessory hemiazygos veins on the left and the 
right intercostal veins, as well as bronchial and pericardial veins. It drains into the superior 
vena cava. 

The sympathetic trunk is an important part of the sympathetic division of the autonomic 
nervous system. It exits the skull through the carotid canal, passes in front of the neck of 
the first rib, and forms a plexus on the internal carotid artery It travels downwards 
through the thorax just lateral to the vertebral bodies. It passes behind the medial 
arcuate ligament of the diaphragm. 

At each spinal level there is a sympathetic ganglion. Of note the first ganglion frequently 
joins with the inferior cervical ganglion to form the stellate ganglion. 

The thoracic duct lies in front of the vertebrae on the left and drains all of the lymph 
below the diaphragm from the cisterna chyli, and usually the left half of the thorax via the 
left jugular, subclavian and mediastinal lymph trunks. It drains into the left 
brachiocephalic vein. 

The first rib provides an attachment for scalenus anterior which separates the subclavian 
artery and vein. The T1 nerve root lies between the anterior and middle scalene muscles. 
The subclavian artery is split into three parts by scalenus anterior. The first medial to 
scalenus anterior gives off the vertebral artery, the internal thoracic artery and the 
thyrocervical trunk. The second behind scalenus anterior give off the costocervical trunk 
and the third, lateral to the muscle gives off the dorsal scapular artery. The mnemonic 
VITamin C & D helps you to remember this. 
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Submandibular Area 


This station tests your knowledge of the submandibular area 


1.What are the boundaries of the submandibular 


triangle? l 

, / “=~ À 
Superiorly - lower border of the body of the / = 
mandible. c A 

à f : : WU." 
Anteriorly - anterior belly of digastrics. 6 
Posteriorly - posterior belly of digastrics. li 

M 

2. What cranial nerve supplies the anterior belly of / | | 
digastric? y NN 
The trigeminal nerve supplies the anterior belly of h= N 


digastric. = 


3.-Through what nerve? 
Through the mylohyoid nerve, a branch of the inferior alveolar nerve. 


4.From what pharyngeal arch is the anterior belly of digastric developed? 
Along with mylohyoid, the anterior belly of digastric develops from the first pharyngeal 
arch. 


5.How does this differ for the posterior belly of digastric? 
The posterior belly of digastric is a second pharyngeal arch derivative, and therefore 
supplied by the facial nerve. 


6.What is the relationship of the submandibular gland to the mylohyoid and digastric 
muscles? 

The submandibular gland lies superior to the digastric muscle, and arches around 
mylohyoid so that there is a deep portion deep to mylohyoid and a larger superficial 
portion superficial to mylohyoid. 


7.Where does the submandibular duct run? 
Also known as Wharton's duct, it lies deep to mylohyoid and superficial to hyoglossus, 


opening on either side of the lingual frenulum. 


8.What nerves are closely associated with the submandibular duct? 
The lingual nerve and the hypoglossal nerve run with the submandibular duct. 


9.Where is the lingual artery? 
The lingual artery lies deep to hyoglossus. 


10.What muscle is responsible for tongue protrusion? 
Genioglossus. 
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11.Describe the motor and sensory innervations of the tongue? 

All muscles of the tongue are supplied by the hypoglossal nerve except for 
palatoglossus, which is supplied by the glossopharyngeal nerve, via a pharyngeal branch 
of the vagus. 

The posterior 1/3 of the tongue and the vallate papillae receive taste and common 
sensory innervation from the glossopharyngeal nerve. 

The anterior 2/3 of the tongue receives common sensation from the trigeminal nerve and 
taste from the facial nerve's chorda tympani branch. Both sets of fibres run in the lingual 
nerve. 


12.Which nerve is at risk during surgery on the submandibular gland? 

The marginal mandibular branch of the facial nerve. This can be avoided by making an 
incision 2.5cm inferior to the mandible - the nerve can then be protected by lifting it as 
part of the skin flap superiorly. 


Note: 

The submandibular gland is a mixed serous and mucinous gland. It consists of 2 lobes - 
deep and superficial, that are divided by the mylohyoid muscle. 

Its boundaries are: 

Superiorly - lower border of the body of the mandible. 

Anteriorly - anterior belly of digastrics. 

Posteriorly - posterior belly of digastrics. 

It is innervated by the lingual nerve - on to which the chorda tympani branch of the facial 
nerve hitch-hikes to provide parasympathetic supply. 

The majority of salivary duct calculi occur in the submandibular gland, causing blockage of 
Wharton's duct, and may lead to infection (sialoadenitis). Stones may be imaged ona 
sialogram, through cannulation of the salivary gland and injection of a radio-opaque 
contrast medium. Small stones may be massaged out of the duct, but surgery may be 
necessary. 

Surgery on the submandibular gland can damage the marginal mandibular branch of the 
facial nerve. 

All muscles of the tongue are supplied by the hypoglossal nerve except for palatoglossus, 
which is supplied by the glossopharyngeal nerve, via a pharyngeal branch of the vagus. 
The posterior 1/3 of the tongue and the vallate papillae receive taste and common 
sensory innervation from the glossopharyngeal nerve. 

The anterior 2/3 of the tongue receives common sensation from the trigeminal nerve and 
taste from the facial nerve's chorda tympani branch. Both sets of fibres run in the lingual 
nerve. 
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Thyroid 
This station tests your knowledge of the anatomy of the thyroid gland and surrounding 
structures. 


1. What is this? 

This is the thyroid gland. 

The thyroid gland is located below the thyroid 
cartilage with the thyroid isthmus below the 
cricoid cartilage, invested in pretracheal fascia. It 
is attached to the 2™ to 4" tracheal rings by 
Berry's ligament, hence why it moves up on 
swallowing. 

During development, the thyroid gland descends 
from the foramen caecum (2/3 along the length of the tongue from the tip) to pass 
forward and loop around beneath the hyoid bone. Incomplete descent, therefore can 
lead to a lingual or pyramidal thyroid gland. An enlarged thyroid may expand downwards, 
resulting in a retrostemal thyroid. 

Incomplete closure of the pathway of descent may also result in a thyroglossal duct cyst, 
which can become infected. During removal, the middle 1/3" of the hyoid bone should 
also be excised to prevent recurrence. 

A thyroglossal cyst is a differential for a midline neck mass. It will rise up on protrusion of 
the tongue on examination. 


2. How would you perform a needle cricothyroid puncture? 

This is an emergency procedure. In as sterile conditions as possible, | would locate the 
cricothyroid membrane by running a finger down from the thyroid notch and palpating 
for the slight depression between it and the cricoid cartilage. | would insert a 12/14 gauge 
cannula connected to a syringe containing 1ml of air. Once | felt it go through the 
membrane, | would inject the air into the trachea to displace any skin plug, and remove 
the needle and secure the cannula in place. | would then connect it to an oxygen supply 
using a Y connector and commence jet insufflations (using oxygen tubing with a small 
hole in it) at a rate of 1 second on, 4 seconds off. | would ensure help was on its way so 
that a more definitive airway could be established. 


3. What muscle is this? 

The thyrohyoid muscle. 

It depresses the hyoid and elevates the larynx. It is 
innervated by C1 (ansa cervicalis). 
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4. What is the blood supply to the thyroid gland? j ime 
The superior part of the thyroid gland is supplied bythe — ^ — 
superior thyroid artery, a branch of the external carotid 
artery. — 
The inferior part of the thyroid gland is supplied by the 
inferior thyroid artery, a branch of the thyrocervical 
trunk, itself a branch of the subclavian artery. 

In addition, there is occasionally a thyroid ima artery that ' 
branches directly from the brachiocephalic trunk. Trachea o Mood 


Isthmus of 
the thyroid 


Left iobe 


5. What is the venous drainage of the thyroid? 

The thyroid gland is drained bilaterally by the superior and middle thyroid veins which 
drain into the ipsilateral internal jugular vein and the inferior thyroid vein that drains into 
the brachiocephalic vein. 


6. After a total thyroidectomy a patient complains of a hoarse voice. What damage may 
have occurred? 

It is possible that the operation has caused damage to the recurrent laryngeal nerve. This 
supplies all of the muscles of the larynx, except cricothyroid, and damage therefore 
causes paralysis of the ipsilateral vocal cord, resulting in a hoarse voice. 

The recurrent laryngeal nerves runs close to the inferior thyroid artery, therefore care 
must be taking when performing thyroid surgery not to damage it. 

Semon's law dictates that if both recurrent laryngeal nerves are damaged, then this will 
cause airway compromise as both cords will be partially paralyzed and hence will lie in the 
midline. If both nerves are fully transected, then they will both lie in a half-abducted 
position (they 

are completely paralyzed, and the patient will not be able to speak or cough). 


7. Describe the innervations of the muscles of the larynx? 

The recurrent laryngeal nerve (vagus n.) supplies all of the muscles of the larynx except 
cricothyroid, which is supplied by the external laryngeal nerve. 

The external laryngeal nerve is a branch of the superior laryngeal nerve (which is a branch 
of the vagus nerve). 


Muscle of Are innervated by Apart from Which is supplied by 
Larynx Recurrent laryngeal Cricothyroid External laryngeal 
nerve nerve 
Pharynx Pharyngeal plexus (XIX — Stylopharyngeus  Glossopharyngeal 
& Sympathetic) nerve 
Tongue Hypoglossal nerve (XII) Palatoglossus Pharyngeal plexus 
Mastication Trigeminal branch, Buccinator Facial nerve 


mandibular division(Vc) 


8. Ligating which vessel poses the greatest risk to the external laryngeal nerve? 
The external laryngeal nerve is at risk during ligation of the superior thyroid artery. 
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9. How will damage to the external laryngeal nerve present? 

It could present with a change in the patient's voice, in particular with monotonous 
speech as the cricothyroid muscle, supplied by the external laryngeal nerve, is responsible 
for increasing the tension of the vocal cords to create a higher pitch. 


10. What is the sensory supply to the larynx? 

Above the vocal folds the sensory innervations of the larynx is via the internal laryngeal 
nerve a branch of the superior laryngeal nerve. Below the vocal folds it is supplied by 
branches of the recurrent laryngeal nerve. 

So remember: 

The internal laryngeal nerve supplies sensation to the larynx above the vocal cords. 
The external laryngeal nerve supplies the cricothyroid muscle. 

The recurrent laryngeal nerve supplies all muscles of the larynx except for cricothyroid, 
and the sensation of the larynx below the vocal cords. 


11. At what vertebral level is the thyroid cartilage? 


C4. 
Level Structure Structure Pharyngeal arch 
C3 Hyoid bone 3 
C4 Thyroid cartilage 4 
C6 Cricoid cartilage 6 


The hyoid bone lies at C3, the thyroid cartilage lies at C4 and the cricoid cartilage is at C6. 
This helps you to remember that the hyoid is a 3 arch derivative, the thyroid cartilage is a 
4" arch derivative and the cricoid cartilage a 6" arch derivative. 


12. What muscles are responsible for opening the vocal cords? 
The posterior cricoarytenoids open the vocal cords by externally rotating the arytenoids. 


13. What muscles close the larynx when swallowing? 
The lateral cricoarytenoids. 


14.What function do the strap muscles perform? 

The strap muscles are the sternothyroid, sternohyoid, thyrohyoid and omohyoid muscles. 
They act to depress the hyoid bone and larynx during swallowing and speaking. 

The strap muscles, also known as the infrahyoid muscles are all innervated by parts of the 
ansa cervicalis except for thyrohyoid which is innervated by C1. The ansa cervicalis is a 
loop of nerves (C1-3) that forms part of the cervical plexus. It is superficial to the internal 
jugular vein in the carotid sheath. 


15.Where the parathyroid glands are commonly found? 

The parathyroid glands are usually found on the posterior aspect of the thyroid gland. 
There are 2 on each side. 

The parathyroid glands produce parathyroid hormone, which plays a large part in calcium 
homeostasis. 

The inferior parathyroid originates from the 3" bronchial arch embryologically, along with 


101 


the thymus. During development, these may be drawn down into the mediastinum along 
with the thymus. The superior parathyroids derive from the 4"" bronchial arch, and are 
less variable in their position. 


16.What is the blood supply to the parathyroid glands? 
The inferior thyroid artery supplies all 4 parathyroid glands. 


Note: 

The anatomy of the thyroid gland is commonly tested in the MRCS, especially the blood 
supply. 

The thyroid gland sits in front of the trachea in the pretracheal fascia. It has an interesting 
blood supply. The superior thyroid artery, a branch of the external carotid artery supplies 
the upper pole, whilst the inferior thyroid artery from thyrocervical trunk, itself from the 
subclavian artery supplies the lower pole, and the posterior part of the gland. The 
isthmus is supplied by the thyroid ima artery in around 102 of people, this artery coming 
directly off the aorta or brachiocephalic trunk. 

The recurrent laryngeal artery runs in close proximity to the inferior thyroid artery 
therefore it is at risk during ligation of this artery in surgery. Damage to this nerve causes 
vocal cord paralysis, leading to a hoarse voice. 

The upper and lateral parts of the thyroid gland are drained bilaterally by the superior and 
middle thyroid veins which drain into the ipsilateral internal jugular vein. The inferior 
thyroid vein drains the lower part into the brachiocephalic vein. 

The vocal cords are controlled by the intrinsic muscles of the larynx. The posterior 
cricoarytenoid open the cords, the lateral cricoarytenoids close the cords during 
swallowing, the thyroarytenoids reduce tension in the cords, whilst the cricothyroids 
increase the tension in the cords. All are supplied by the recurrent laryngeal nerve, except 
for cricothyroid which is supplied by the external laryngeal nerve a branch of the superior 
laryngeal nerve. 

The internal laryngeal nerve supplies sensation to the larynx above the vocal cords. The 
external laryngeal nerve supplies the cricothyroid muscle. The recurrent laryngeal nerve 
supplies all muscles of the larynx except for cricothyroid, and the sensation of the larynx 
below the vocal cords. 
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Vertebral artery 


This station tests your knowledge of clinically oriented anatomy of the vertebral artery. 


1.What investigation is this? 


a 
This is an angiogram - it shows the right vertebral artery and its branches. 


2.Is there any difference between the left and right vertebral arteries? 

The left vertebral artery is, in general, the larger of the two, with a greater carrying 
capacity for blood. Each vertebral artery has 4 parts: 

The 1° part runs in front of C7 vertebra and the sympathetic trunk. 

The 24 part runs in the C2-C6 transverse foraminae. 

The 3° part passes through the C1 transverse foramina. 

The 4" part passes through the dura mater and anterior to the medulla oblangata. It joins 
the artery from the opposite side to form the basilar artery. 


3.From which major vessel does the vertebral artery arise? 

The vertebral arteries arise from the subclavian arteries. 

The subclavian arteries arise from the arch of the aorta on the left, and the 
brachiocephalic trunk on the right. 

Each subclavian artery has 3 parts: 

The first part gives off the vertebral and internal thoracic/internal mammary arteries and 
the thyrocervical trunk. 

The second part gives the costocervical trunk. 

The third part gives off the dorsal scapular artery before becoming the axillary artery at 
the lateral border of the 1st rib. 


4.Describe the anatomical course of the vertebral artery? 

The vertebral artery arises from the subclavian artery. It enters deep to the transverse 
process at the level of C6 and ascends through the transverse foramen of each cervical 
vertebra up until the C1 vertebrae (the atlas). At C1 it travels transversely across the 
posterior arch of the 

atlas before entering the foramen magnum. At the level of the base of the medulla 
oblongata it unites with its counterpart on the contralateral side to form the basilar 
artery. 
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5.The union of the left and right vertebral arteries form the basilar artery. Name the 
branches of the basilar artery? 

From caudal to rostral the branches of the basilar artery are: 

Anterior inferior cerebellar artery. 

Pontine arteries. 

Superior cerebellar artery. 

Posterior cerebral artery. 

Note the posterior inferior cerebellar artery normally comes off the corresponding 
vertebral artery. 


6.What is vertebral artery dissection? 

Vertebral artery dissection occurs when an expanding haematoma forms in the wall of 
the vertebral artery following an intimal tear. 

Vertebral artery dissection is a recognized cause of stroke and has similarities to carotid 
artery dissection. 

Clinical features include headache and head pain characteristically in the back of the head. 
Onset is usually sudden but can be progressive over minutes to hours. 

Specific syndromes may occur depending on the site of dissection: 

Difficulty swallowing or speaking suggests a lateral medullary syndrome. 

Unsteadiness or lack of coordination indicates cerebellar involvement. 

Visual loss due to involvement of the visual cortex in the occipital lobe on the ipsilateral 
side of dissection. 


7.What is the circle of Willis? 

The circle of Willis is a complete anastomotic ring of arteries 
providing blood flow to the brain. The internal carotid artery 
gives off the anterior and middle cerebral arteries, the anterior 
cerebral arteries are joined by the anterior communicating 
artery. The basilar artery divides into the posterior cerebral 
arteries, which are connected to the anterior circulation via the 
posterior communicating arteries. 


8.What are the common sites for cerebral aneurysms? 

Around 85% of cerebral aneurysms occur in the anterior cerebral 
circulation. 

30-35% between the anterior cerebral and communicating arteries. 
30-35% division of the internal carotid and posterior communicating arteries. 
20% middle cerebral artery bifurcation. 

5% basilar artery bifurcation. 

5% occur in the remainder of the posterior circulation. 


9.Describe the clinical features of a basilar tip aneurysm? 

Most commonly basilar tip aneurysms present as an acute rupture as a subarachnoid 
haemorrhage. 

Less often they present electively as a bitemporal hemianopia due to compression of the 
optic chiasm. 

Any sudden onset severe headaches require a plain CT head as a first line investigation. 
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This will pick up more than 95% of SAH. A lumbar puncture at least 12 hours post contrast 
to look for xanthochromia increases the sensitivity to more than 98%. 

Aneurysms are detected on CT angiogram or formal 4 vessel (left and right internal 
carotids, and left and right vertebral arteries) digital subtraction angiogram. 


10.What are the management options for a basilar tip aneurysm? 

All aneurysms are discussed with an interventional neuroradiologist. If amenable, at 
angiogram the interventionalist will proceed to coiling the aneurysm to exclude flow and 
therefore protect it. The main surgical option is to clip the aneurysm. This procedure was 
much more common place before the introduction of coiling. 


Note: 

The subclavian arteries arise from the arch of the aorta on the left, and the 
brachiocephalic trunk on the right. 

The vertebral arteries arise from the subclavian arteries. They enter deep to the 
transverse process at the level of C6 and ascend through the transverse foramen of each 
cervical vertebra up until the C1 vertebrae (the atlas). At C1 they travel transversely across 
the posterior arch of the atlas before entering the foramen magnum. At the level of the 
base of the medulla oblongata they form the basilar artery. 

The circle of Willis is a complete anastomotic ring of arteries providing blood flow to the 
brain. The internal carotid artery gives off the anterior and middle cerebral arteries, the 
anterior cerebral arteries are joined by the anterior communicating artery. The basilar 
artery divides into the posterior cerebral arteries, which are connected to the anterior 
circulation via the posterior communicating arteries. The majority of cerebral aneurysms 
arise in the anterior cerebral circulation. 
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CHAPTER 2 


CRITICAL CARE 
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Acid-Base Balance 
Acute Renal Failure 


Acute respiratory distress syndrome (ARDS) 
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Myocardial infarctions and surgery 
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Postoperative pyrexia 
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Tracheostomy Management 
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Abdominal pain 


A 48 year old lady present with a 3 day history of constant central abdominal pain, 
nausea and vomiting. She is previously fit and well. 
O/E: Cool peripheries, HR 120, Temp 38, BP 90/40. 
Initial investigations: 

WCC 18.2 

CRP 150 

Urea 16.7 

Creat 190 

Corrected Ca 2.1 

Alk phos 34 

Bilirubin 54 


1. What would be your immediate management? 

As with any critically unwell surgical patient, | would take a systematic approach to 
assessment and resuscitation following the ABCDE approach: 

Specific management would include: 

Oxygen. 

IV access and blood tests including lactate, G+S and an amylase. 

Start fast IV fluids (crystalloids). 

This lady meets the criteria for SIRS and there is a suspicion of sepsis, therefore the 
following sentence is worth remembering as it comes from the 'Surviving Sepsis 
Campaign! and critical care physicians who will be examining you will get very excited if 
you mention these and think you're very smart: 

Early goal-directed therapy with circulatory optimization. 
Finally, you should consider the best placement for this patient e.g. HOU/ITU and if she 
required more aggressive monitoring e.g. Urinary catheter/central line/arterial line . 


Note: It's unlikely you'll be pressed further on the exact meaning of goal-directed therapy 
but for those who are interested, it consists of the following: 

In the event of hypotension and/or lactate greater than 4 mmol/L, then deliver an initial 
minimum of 20 ml/kg of crystalloid (or colloid equivalent). 

Apply vasopressors for hypotension not responding to initial fluid resuscitation to 
maintain mean arterial pressure (MAP) > 65 mm Hg. 

In the event of persistent hypotension despite fluid resuscitation (septic shock) and/or 
lactate > 4 mmol/L (36 mg/dL): 

Achieve central venous pressure (CVP) of> 8 mm Hg. 

Achieve central venous oxygen saturation (ScvO2) of> 70%. 


2. What is your interpretation of the initial investigations? 

Raised inflammatory markers, perhaps suggestive of an infection. 

Acute renal failure, potentially as part of sepsis, or could be due to hypovolaemia and 
shock. 

Obstructive LFTs. 
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3. What further blood tests would you request? 
This has already been covered in part in the first question: 
Amylase (should be done in all patients with abdo pain to rule out pancreatitis). 
If the history is suggestive of pancreatitis, the following will need to be added to the 
existing bloods in order to calculate severity: 
LDH/ALT/AST. 
Laboratory glucose. 
Albumin. 
Arterial blood gas. 
Furthermore, in all unwell septic patients, the following bloods should be performed 
routinely: 
Lactate. 
Blood cultures (easy to forget to mention these in the exam situation). 
Clotting screen. 
She should also have a G+S. 


4. What is the differential diagnosis at this stage? 
Acute pancreatitis. 

Acute cholecystitis. 

Ascending cholangitis. 

Perforated viscus. 


5. What radiological tests would be required to confirm the diagnosis? 

Erect chest radiograph (particularly looking for pneumoperitoneum or medical causes of 
abdominal pain e.g. lower lobe pneumonia). 

Abdominal USS. 

An abdominal CT scan would be indicated if the aforementioned blood tests and imaging 
don't reveal a diagnosis. 

Note: Abdominal pain alone is not an indication for an abdominal radiograph. Did you 
know that a plain abdominal radiograph is equivalent to the exposure of 50 chest 
radiographs? 


6. What severity scoring systems do you know for pancreatitis? 

Several severity scoring systems are used: 

The Glasgow criteria is the most commonly used and is worth knowing for the exam. 
The mnemonic for remembering this is, conveniently, PANCREAS: 

Pao2 «8. 

Age >55. 

Neutrophils (WCC) >15. 

Calcium <2. 

Renal (urea) Urea >16 

Enzymes (LDH>600 or AST>100). 

Albumin <32. 

Sugar (glucose) >10. 

At least 3 of the above would be a 'severe' episode and should prompt discussion with 
your critical care colleagues. 

The following can be mentioned by need not be learnt in any detail: 
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Ranson criteria (provisional score on admission, finalized 48hrs into admission). 
Balthazar (CT scoring system). 

APACHE II. 

7. What is the pathophysiology behind the hypocalcaemia of pancreatitis? 

There is saponification of the omental fat by the pathologically released pancreatic 
enzymes. 

The free fatty acids which are released chelate calcium, leading to hypocalcaemia. 


8. What is the pathophysiology behind the hyperglycaemia of pancreatitis? 
The pancreatic enzymes cause destruction of the insulin producing beta cells within the 
islets of Langerhans. This leads to a rise in serum glucose. 


9. How would you manage this lady's nutrition? 

This will require a MDT approach involving the dieticians and will take into account pre- 
morbid nutritional status, current nutritional needs and estimated return to normal oral 
feeding. 

TPN is usually required in severe cases, although there is a move more recently towards 
early institution of enteral feeding with a nasojejunal tube. 


10. What are the potential complications of pancreatitis? 

Hypovolaemic shock. 

Haemorrhagic pancreatitis (Grey Turner's sign and Cullen's sign). 

ARDS. 

SIRS. 

Sepsis (infected pancreatic necrosis). 

Malnutrition. 

Pseudocyst formation. 

Multi-organ failure. 

Death. 

11. What is the function of the pancreas? 

The pancreas is both an endocrine and an exocrine gland. 

The islets of Langerhans are distributed throughout the pancreas and are responsible for 
its endocrine function. 

Four types of islet cell are recognized: 

Alpha cells produce glucagon. 

Beta cells produce insulin. 

Delta cells produce somatostatin. 

PP cells produce pancreatic polypeptide. 

The exocrine pancreas is essential for the digestion of fat, protein and carbohydrate. 
The pancreas secretes 1-2 liters of alkaline (pH 7.5-8.8) enzyme-rich juice each day. 
Trypsin is the key proteolytic enzyme; it is released in an inactive form (trypsinogen) and 
is normally only activated within the duodenum by the brush border enzyme, 
enterokinase. 

Lipase and amylase are secreted as active enzymes. 

The alkaline medium required for the activity of pancreatic enzymes is provided by 
bicarbonate secreted by the ductal epithelium. 

Pancreatic secretion is stimulated by eating. Hormonal and neural (vagal) mechanisms are 
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involved. Food entering the duodenum (notably fat and protein digestion products) 
releases cholecystokinin (CCK), which stimulates pancreatic enzyme secretion, while at 
the same time causing the gallbladder to contract and increase bile flow into the 
intestine. Acid in the duodenum releases the hormone secretin, which stimulates the 
pancreas to secrete watery alkaline juice. 
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Acid-Base Balance 


The arterial blood gas (ABG) is a critical part of the management of the acutely unwell 
surgical patient. This station tests your knowledge of Acid-Base balance. 

1. What equation governs acid-base balance? 

The Henderson-Hasselbach equation: 

C02 + H20 ^ H2C03 > HC03 — + H + (carbonic anhydrase enzyme mediates). 


2. How is carbon dioxide transported in the blood? 
Carbon dioxide is: 

1) dissolved in solution. 

2) buffered with water as carbonic acid. 

3) bound to proteins (e.g. haemoglobin). 


3-What is the "chloride shift"? 
It is a term referring to the exchange of bicarbonate and chloride across red blood cell 
membranes. 


4.How would you systematically assess an ABG? 

Assess the Pao2 (13kPa at sea level) & Fio2. 

Assess pH (7.35-7.45). 

Assess PaCo2 (4.5-6kPa). 

Assess HC03- (23-33mmol/L). 

Consider the anion gap (12 +/- 2mmol/L) (Na++ K+) - (Cl-+ HCo3-). 


5.What is a buffer? 
Most important blood buffers are bicarbonate and haemoglobin. They limit the change in 
pH by binding or releasing H+. 


6.What is the acid base abnormality with this ABG? 
pH 7.2, pCo2 2.9, po2 ttkPa, HCo3- 10, Na+ 131, Cl- 90, K+ 4 
Metabolic Acidosis with partial respiratory compensation. 


7.How can you tell there is partial respiratory compensation, and what other forms of 
compensation do you know of? 

The PCo2 is low suggesting that the patient has an increased respiratory rate attempting 
to "blow off' Co2 (i.e. causing a respiratory alkalosis to compensate for the metabolic 
acidosis). 

There are two forms of compensation - respiratory compensation (fast), and renal 
compensation (slow). 


8.What are the causes of metabolic acidosis? 

Normal anion gap: renal tubular acidosis, tubular damage, diarrhoea, ileostomy, 
hyperparathyroidism, hypoaldosteronism. 

Increased anion gap: sepsis, cardiac arrest, hypotension, methanol, insulin deficiency, 
metformin, starvation, salicylates. 
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g. Is the anion gap increased in this example? 
(Na++ K+) - (Cl-- HCo3-) = (131 +4) - (90 + 10) = 135 - 100 = 35. 
Normal range is 12 +/- 2 therefore the anion gap is increased. 


10. What are the causes of metabolic alkalosis? 
Vomiting, renal loss of H+, low chloride states, diuretics, excess antacid, lactate, citrate. 


11.What are the causes of respiratory acidosis? 
Pneumonia, pulmonary oedema, airway obstruction, ARDS, myasthenia gravis, Guillain- 
Barre, polio, flail segment, lung contusion, head trauma, opiates. 


12.What are the causes of respiratory alkalosis? 


Anxiety, pain, altitude, excess mechanical ventilation, salicylate overdose, pulmonary 
embolus, asthma, oedema. 
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Acute Renal Failure 


You are the CT1 on call for General Surgery. You have just admitted a 67 year old 
gentleman with left iliac fossa pain. The patient has diverticular disease, hypertension 
and osteoarthritis. He takes ramipril and PRN ibuprofen. 

Bloods show: 

WCC 19.4 

CRP >250 

Urea 22 

Creatinine 230 

The patient is pyrexial at 38.9 and tachycardic at 110/min but normotensive. 


1.What does the presenting complaint and blood test results indicate? 
Sepsis and acute renal failure (ARF) /acute kidney injury (AKI). 
Remember the following definitions: 

SIRS: systemic inflammatory response syndrome 

Comprised of: 

e Temp > 38 or < 36 

e RR» 20 or Pa C02 < 4.3 

* Pulse > 90/min 

e WCC?» 11 or<4 

2 or more of the above will constitute SIRS 

Sepsis: the persistence of SIRS with identified infection. 

Septic shock: sepsis with organ hypo-perfusion leading to organ dysfunction despite fluid 
replacement. Septic shock is a high output low resistance state. 


2.Can you define acute renal failure? 

A biochemical diagnosis 

Inability of the kidneys to excrete nitrogenous waste and other waste products of 
metabolism. 

This is reflected by an acute rise in urea and creatinine. 


3-Over what time scale does acute renal failure usually develop? 
48 hours. 


4.What are regarded as normal levels for urea and creatinine? 
Urea 2.5 - 6.7 mmol/L. 
Creatinine 70 - 150 mmol/L. 


5.Can you classify acute renal failure? 

Classically this is pre-renal, renal and post renal. 

Pre renal and renal account for > 90% of cases acute renal failure in surgical patients. 
Pre-renal: Arises as a result of reduced blood flow to the kidney. This is a reversible state. 
* Hypovolaemia. 

* Sepsis. 

* Cardiac failure. 

* Renal artery stenosis. 
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Renal: There is damage to the kidney parenchyma. 

e Acute tubular necrosis: from ischaemic injury or nephrotoxic drugs 

e Glomerulonephritis. 

e Interstitial nephritis. 

* Hepatic renal syndrome. 

Post renal: this is due to urinary tract obstruction resulting in a buildup of pressure to the 
kidneys. 

e Calculi. 

e Tumours in the renal tract. 

e External compression from tumours, for example pelvic tumours. 

* Prostatic obstruction. 

e latrogenic: ureteric damage during lower abdominal surgery, in particular bowel 
surgery. 

e Abdominal compartment syndrome. 


6.What is the most likely cause of acute renal failure in this patient? 
Sepsis leading to decreased renal perfusion. 


7. What is acute tubular necrosis? 
Damage to the renal tubular cells most commonly resulting from an ischaemic insult or 
nephrotoxins . 


8.Can you give examples of ATN caused by ischaemia? 
Any cause of renal hypo-perfusion can result in ATN 

* Hypovolaemia. 

* Sepsis. 

e Cardiac failure. 

e Renal artery stenosis. 


9. Can you give examples of ATN caused by nephrotoxins? 
Most commonly drugs are the cause: 

e Aminoglycosides. 

e Tetracycline. 

e Paracetamol. 

Other causes are: 

e Radiological contrast. 

* Myoglobin in rhabdomyolysis. 

* Myeloma (Bence-Jones proteins). 

* Heavy metals. 


10. What initial investigations should you ensure this patient has? 
Urine dipstick and if required a full M,C & S. 

Up to date bloods including: 

e U-«E's. 

e FBC: to assess infection and anaemia. 

e LFT's: liver function in relation to hepatic-renal syndrome. 
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* CRP: assess inflammation. 
* ABG including lactate: level of acidosis and hypoxia can indicate tissue ischaemia. 


11.The patient is seen by the SpR on call and in view of the LIF pain he asks you to get a 
contrast CT scan. What do you need to be mindful of ? 

Contrast can exacerbate acute renal failure and itself provide a renal insult. 

CT scan with contrast should be discussed with the radiology consultant on call. 

It may be possible to use contrast as long as rehydration has commenced prior to the CT 
scan. It is essential to monitor the renal function after the CT scan and continue with 
volume replacement. 


12. The surgical SpR on call also asks you to "sort out the patient's renal function".How 
are you going to manage this? 

e Identify the cause of renal failure. In this case sepsis. 

* Treat the source of sepsis. Blood cultures followed by antibiotics as per local guidelines. 
* Correct the volume depletion. Ensure that you have good IV access. Correct the volume 
depletion with 0.9% sodium chloride. The rate of fluid infusion will depend upon the 
patient's co-morbidities. 

e Strict fluid management. This will necessitate a urinary catheter and possibly a CVP line. 
e Good oxygenation. This is essential in ARF and sepsis. 

e Exclude renal toxins. In this case stop ramipril and ibuprofen. 

* Ensure good nutrition and pre-empt the need for this. Patient may require enteral or 
parenteral feeding. 


12.What are the complications of acute renal failure? 
Hyperkalaemia. 
Pulmonary oedema. 


13.How would you manage hyperkalaemia? 

| would manage this patient with an ABCD approach. 

Following this | would commence continuous cardiac monitoring. 

Prescribe and ensure the following are given: 

e Calcium gluconate. 10ml of 10% IV. This is cardio protective and helps stabilize the 
myocardium. 

*10 units of actrapid insulin in 50ml of 50% dextrose. This shifts K+ into cells. 

e Salbutamol nebulizers. This shift K+ into cells. 

e Calcium resonium. 


14.What are the risks of hyperkalaemia? 
Cardiac arrhythmias. 
K+ > 7 mmol / L has a high risk of ventricular fibrillation. 


15.How would you manage pulmonary oedema? 
| would take an ABCD approach, followed by: 

e Stop all IV fluids. 

e Sit the patient up. 

* Commence high flow oxygen. 
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* Request a CXR. 
e IV furosemide. 


* Consider GTN infusion if systolic blood pressure» 100. 


16. What is a normal urine output for an adult? 
o.5ml/kg/hour. 


17.What is a normal urine output for a child? 
1ml/kg/hour. 


18. What does oliguria mean? 
Urine output« 400 ml in 24 hours. 


19. What does anuria mean? 
No urine output. 


20.What is the most common cause of anuria in a surgical patient? 


Blocked urinary catheter. 
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Acute respiratory distress syndrome (ARDS) 


A 73-year-old gentleman underwent a laparoscopic cholecystectomy 4 days ago. He is 
known to have COPD, mild ischaemic heart disease and type II diabetes. His oxygen 
saturations decrease to 78% on room air and the nurse calls you to review him. 


1.What are the key differential diagnoses? 

The key diagnoses to rule in/out are pulmonary embolus, chest infection, pulmonary 
oedema, basal atelectasis and acute coronary syndrome. 

Acute deterioration on the ward is commonly tested in the OSCE. It may be in this format, 
or in the history or examination format. Regardless, it is essential to have these 
differentials in mind for any postop patient. 


2.How would you investigate initially? 

| would take an ABCD approach to this patient. Following this | would organize routine 
bloods including a troponin, a chest X-ray, arterial blood gas and ECG. | would like a 
medical or anaesthetic opinion once these investigations have been arranged as this 
patient is unwell and needs specialist and possibly higher care. 

If the clinical picture pointed to a PE, | would arrange a CTPA. 


3.A CTPA is negative for pulmonary embolus. The CXR and CTPA show marked 
consolidation in both lung bases. How would you manage this patient? 

| would manage them in an ABC manner, ensuring their airway was patent, start high flow 
oxygen, give intravenous fluids if necessary and commence antibiotics early - the choice 
of antibiotic would be made following local hospital guidelines and microbiology advice 
for nosocomial pneumonia (e.g. co-amoxiclav 1.2g IV TDS). The patient may also benefit 
from intensive chest physiotherapy. 


4.Unfortunately the patient does not respond. A repeat chest X-ray taken 3 days later 
shows the following: 

Describe the chest radiograph? What is 
the most likely diagnosis? 


This is a question which could have a 

one sentence answer, but requires some 
preamble to gain all available marks. The 
start of the answer can be applied to any 
radiological investigation. 

As an example, with some poetic 
licence: 

This is a PA chest radiograph of Mr. Joe 
King, date of birth 29/5/52, from today at 
3.30. e 

The most obvious finding is the — 

presence of diffuse bilateral pulmonary infiltrates with the most likely diagnosis being 
acute respiratory distress syndrome (ARDS). 

If asked to continue (unlikely), you can comment on the technical adequacy of the film 
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e.g. 

Rotation (best judged using the distance of the medial ends of the clavicles from the 
spinous process next to these (should be equidistant)). 

Penetration (should only just be able to see the vertebral bodies behind the heart and no 
more) 

Does it include the whole of the lung fields, namely the costophrenic angles and apices? 
As an example of this, the radiograph in this question does not include both costophrenic 
angles! 

Inspiratory effort (can you see 5 anterior ribs in each lung field? If not, this is called poor 
inspiratory effort). 


You can then work through the chest radiograph sequentially using an ABCDE approach: 
Airways (is the trachea deviated?) 

Breathing (look at the lung fields: this is the bit everyone remembers to do when looking 
at a chest radiograph) 

Cardiac (cardiomegaly? signs of heart failure? loss of heart border? metallic heart valves?) 
Diaphragm (loss of cardiophrenic angle? pneumoperitoneum? Raised hemi-diaphragm?) 
Everything else: 

Bones (rib fractures/dislocated shoulders/ fractured clavicles) 

Mediastinum (Pheumomediastinum | widened mediastinum) 


5.What is acute respiratory distress syndrome? 

It is a clinical syndrome comprising acute respiratory failure and non-cardiogenic 
pulmonary oedema. This leads to hypoxaemia and a decreased lung compliance that is 
refractory to oxygen therapy. 


6.What are the key characteristics of ARDS? 

1. Diffuse bilateral pulmonary infiltrates on chest radiograph. 

2. Normal pulmonary artery wedge pressure (PAWP < 18mmHg). 
3. PaO2/FiO2 ratio of< 26.6kPa. 


7-What are the potential causes of ARDS? 

Causes can be splint up into primary lung problems and others. 
Primary lung causes: 

e Trauma. 

e Pneumonia. 

* Aspiration. 

e Fat embolism. 

e Smoke inhalation. 

Others: 

e Multiple trauma. 

e Generalized sepsis. 

* Massive transfusion. 

e DIC. 

e Cardio-pulmonary bypass. 

8.How is ARDS managed? 

Treatment is supportive and involves treatment of the underlying cause and optimization 
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in critical care. 

Specific management can include: 

* Mechanical ventilation is occasionally used to aid oxygenation, decrease the work of 
breathing and improve Co2 clearance. High levels of positive end-expiratory pressure 
(PEEP) can keep the alveoli open throughout the respiratory cycle but beware of the risk 
of barotrauma in these circumstances. 

e Reversed inspiratory: expiratory (I:E) ratios to increase the length of the inspiratory 
phase. 

e Prone ventilation. This improves V/Q mismatch, minimizes basal atelectasis and 
redistributes secretions. 

Some drugs are used but the evidence is equivocal: Steroids, prostacyclin, nitrous oxide. 


8.What is the prognosis of ARDS? 


Mortality is 50-60%. 
ARDS associated with sepsis has a mortality of approximately 90%. 
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Airway 


You are called to see a patient in A&E who is having difficulty breathing. On assessment 
they are making loud strider-like noises and you are concerned that they are not 
maintaining their airway. 


1. How would you manage their airway initially? 

This is a life-threatening emergency. | would immediately shout for help whilst assessing 
their airway and breathing. | would stabilize their C-spine whilst jaw thrusting, placing 
them on high flow oxygen through a non-rebreath mask. | would request that the crash 
trolley is made available to me and ask a nurse to fast bleep the anaethetist on call. | 
would use suction to clear any obvious debris from their mouth and use airway adjuncts 
such as a nasopharyngeal or oropharyngeal (Guedel) airway. 


2. Are there any contraindications to the use of a nasopharyngeal airway? 
Yes, it is contraindicated in a base of skull or cribriform plate fracture. 


3. What are the indications for a surgical airway? 
The main indication is failed intubation for any reason. In addition a surgical airway will be 
needed when there has been major trauma to the larynx causing a laryngeal fracture. 


4. What is the difference in location between a tracheostomy and a cricothyroidotomy? 
Cricothyroidotomies are performed through the cricothyroid ligament between the 
cricoid and thyroid cartilages. Tracheostomies are normally performed lower down 
through the 2"°-5"" tracheal rings. 


5. What layers do you go through when performing a tracheostomy? 

e Skin. 

e Subcutaneous fat. 

e Superficial fascia containing platysma. 

e Investing layer of deep cervical fascia. 

e Strap muscles (these are generally retracted to the side). 

e Pretracheal fascia. 

* Thyroid isthmus. 

e Trachea. 

Note: 

However, if there is any airway problem the best way to remember how to work through 
this is to think of the simple and then move on to more complex, starting with simple 
manoeuvres, to simple adjuncts, to definitive airways, to surgical airways. 

Simple manoeuvres include head tilt and chin lift (not in patients with suspected C-spine 
injuries) or a jaw thrust. Suction can be administered as a simple manoeuvre to improve a 
patient's airway. 

Simple adjuncts are nasopharyngeal or oropharyngeal airways. 

Definitive airways are cuffed endotracheal tubes and these can be placed orally or 
occasionally nasally. 
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Surgical airways are a last resort and consist of needle cricothyroidotomies or surgical 
(open) cricothyroidotomies. 
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Analgesia 


A good working knowledge of basic analgesia is essential to safely ease suffering for 
your surgical patients. Pain teams (anaesthetic-led) are available in most hospitals to 
help with more complicated cases. 


1. What is pain? 
An unpleasant sensory and emotional experience associated with actual or potential 
tissue damage. 


2. What are the results of poor pain management? 

* Impaired cough -> sputum retention. 

e Reduced mobility. 

* Increased sympathetic tone -> increased myocardial oxygen demand & delayed gastric 
emptying. 


3. What is the pain receptor called? 
A nociceptor - it responds to thermal, mechanical and chemical stimuli. 


4. How are pain impulses transmitted to the brain? 

Nociceptors -» dorsal horn of spinal cord via: 

A-delta fibres (fast conducting, sharp localized pain). 

C fibres (slow conducting, diffuse pain). 

Dorsal horn of spinal cord -> thalamus via second order neurons. 
Thalamus -» somatosensory cortex via third order neurons. 


5. What is the WHO analgesic ladder? 

The World Health Organization (WHO) analgesic ladder, developed initially for pain 
management in patients with cancer, is a useful tool for the pharmacological 
management of pain. 

The first step consists of paracetamol +/- non-steroidal anti-inflammatory drugs (NSAIOs). 
The second step consists of weak opiates e.g. codeine or tramadol. 

The third step consists of strong opiates e.g. morphine. 

Each step can be used together or separately depending on the response to analgesia. 


6. Name 3 drugs used to treat pain, administration routes, and their mechanism of 
action. 

e Paracetamol, oral/intravenous, unknown mechanism of action. 

* NSAIDs, e.g. ibuprofen, oral, inhibit cyclo-oxygenase enzymes thus limiting 
inflammatory prostaglandin production. 

* Opioids e.g. morphine sulphate, oral/intravenous/ intramuscular /subcutaneous, acts at 
mu-opiate receptors (central and peripheral). 

* Ketamine, oral/intravenous/intramuscular, NMDA receptor antagonist. 


7. What is patient controlled analgesia and when would you use it? 


It uses a syringe pump connected intravenously to allow the patient to self-administer 
boluses of morphine. If required a background infusion can be set with patient controlled 
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boluses to control breakthrough pain. 
The bolus periods have time-lockout periods to prevent overdose. It is used for painful 
conditions (e.g. pancreatitis) and major operations. 


8. What other forms of analgesia can you name? 
e Splinting of fractures. 

* Hot/cold pack therapy. 

* Acupuncture. 

* Transcutaneous electrical nerve stimulation. 


9. What are the risk factors for chronic post-surgical pain? 
* Pre-operative pain. 

* Longer duration of surgery. 

e Adjuvant chemotherapy/radiotherapy. 

* Severe post operative pain. 


10. What is allodynia? 
Allodynia describes the sensation of pain from normally non-painful stimuli. It is the result 
of cross-talk between sympathetic (or A-beta) fibres and nociceptive fibres. 


11. What is neuropathic pain? 

Neuropathic pain is the result of damage to the pain signaling pathway. 

It can present with symptoms of numbness or burning, as well as continuous or 
intermittent pain. It is caused by conditions such as diabetic neuropathy, neuralgias (post- 
herpetic, trigeminal), and trapped nerves. It is an unpleasant sensory and emotional 
experience and can have a significant impact on quality of life. 


12. How is it treated? 

It is difficult to treat. A part from attempting to treat the underlying cause, 
pharmacological treatment includes the use of antidepressants (e.g. amitriptyline), 
anticonvulsants (e.g. gabapentin, pregabalin), opioids, and topical treatments (e.g. 
capsaicin). 
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Blood Transfusion 


You are the SHO on nights and a 28 year old is currently on the operating table 
hemorrhaging with a ruptured spleen following a road traffic accident. The latest 
Haemoglobin result is 5.4g/dIL .He is in hypovolaemic shock. You suspect this patient is 
going to need a blood transfusion. 


1. What is the shelf-life of blood? 

35 days. 

2. Which infections are screened in blood? 

The following diseases are transmissible, and therefore screened for, in blood products: 
e HIV. 

* Hepatitis B and C. 

e Syphilis. 


3. What are the possible complications associated with a blood transfusion? 
Complications may be broken down into Immunological, or Non-immunological. 
Immunological: 

e Acute haemolytic reaction (ABO incompatibility). 

e Febrile, non-haemolytic reaction. 

e Anaphylaxis. 

e Graft vs. Host disease. 

* Transfusion related lung injury. 

-Non immunological: 

* Congestive cardiac failure. 

* Hypothermia. 

e Electrolyte disturbance - K Ca. 

e Infections - e.g. prion. 


4. Define 'massive transfusion"? 
This term is used when a transfusion volume is given within 24 hours which is greater 
than, or equal to, the patient's circulating blood volume. 


5. What are the complications of a massive transfusion? 
e Fluid overload. 

e Coagulopathy. 

e Electrolyte imbalance - hyperkalaemia, hypocalcaemia. 
* Hypothermia. 


6. In A&E he informed the doctors that he was a Jehovah Witness and made his wishes 
very clear that he did not want a blood transfusion even if it meant that he would die. 
You need to think about alternative options. 

What alternatives to blood transfusion need to be considered in Jehovah Witnesses? 
-Blood substitutes: 

e Colloids. 

e Crystalloids 

-Pharmacological methods: 
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e Iron tablets (slow turnover). 
e EPO. 

e Tranexamic acid. 

e Recombinant Factor Vlla. 
-Anaesthetic: 

* Prevent hypothermia. 

e Monitor BP. 

-Surgical: 

e Meticulous haemostasis. 
e Autologous transfusion. 
e Cell saver. 
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Brainstem Death 


You are the ITU SHO in a major trauma unit hospital. A 29 year-old man is on the unit 
following an accident where he was hit by a bus 3 days ago whilst he was cycling to 
work without a helmet. He had a GCS of 3 and was intubated in A&E resus. CT head 
showed a large extradural haematoma, which was urgently decompressed by 
neurosurgeons. Despite this, he has not improved and repeat CT head shows 
supratentorial herniation. The consultant has come to review the patient and diagnoses 
him with brainstem areflexia. 


1. At what point do you assess for brain-stem areftexia? 
It can only be carried out once all reversible causes of coma/apnoea have been excluded. 


2. Can you give me some examples of reversible causes of coma that need to be 
excluded? 

* Toxicity - antidepressants, benzodiazepines, morphine, alcohol and illicit drugs. 

* Temperature — hypothermia. 

¢ Circulatory - hypovolaemic shock. 

e Metabolic/ Endocrine Disorders - e.g. glucose levels, Addison's disease and thyroid 
storm. 

e Electrolyte imbalance- K, Na, phosphate and Mg. 


3. Who should examine the patient for brainstem death? 

Two doctors examining on two separate occasions are required to confirm brainstem 
death. 

-At least one of the doctors must be a consultant and both must have been full GMC 
registration for > 5 years. 

-Neither must be potentially involved in the care of patients who might be in receipt of 
organs donated by the patient. 


4.What are the clinical examination criteria required to unequivocally diagnose 
brainstem death? 

* Fixed pupils, unresponsive to light (mesencephalon, II and III cranial nerves). 

* Absent corneal reflex (pons, V and VII CNs). 

* Absent oculo-vestibular reflexes. No eye movements are seen during or following the 
slow injection of at least 5omls of ice cold water over one minute into each external 
auditory meatus in tum. (pons, VIII, III, IV, VI CNs). 

* Absent motor responses within the cranial nerve distribution elicited by adequate 
stimulation of any somatic area, e.g. by supraorbital pressure and pressure applied to the 
nail bed of a finger. 

* Absent cough reflex response to bronchial stimulation by a suction catheter placed 
down the trachea to the carina, or gag response to stimulation of the posterior pharynx 
with a spatula (medulla, IX, X CNs). 


5. What is the apnoea test and when is it carried out? 


It is performed when brain-stem areflexia has been confirmed. 
1. Increase Fio2 to 1.0 until sats >95% then lower the respiratory rate on the ventilator. 
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2. Once ETCo2 is > 6.0 kPa, do ABG to confirm PaCo2 is >6.0 kPa and pH «7.40. 

3. Disconnect from ventilator and deliver oxygen at 5L/min via an endotracheal catheter. 
Observe for 5 mins then repeat ABG. If > 0.5 kPa further rise in PaCo2 then loss of 
respiratory drive is confirmed. 


6. What else should be considered following confirmation of brainstem death? 
Organ donation. 

All potential donors without absolute contraindications should be discussed with the 
Specialist Nurse for Organ Donation for that region. 


7. What are the absolute contraindications for organ donation? 
e New-Variant CJD. 
* HIV infection. 


8. Do you know of any other conditions in which donation is highly unlikely? 
e Fulminant hepatic failure. 

e Disseminated malignancy. 

e Active TB. 

e >90 yrs. 
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Burns 


A 26-year-old gentleman presents to A&E via ambulance with second-degree burns to 
his face, trunk and left arm following a house fire in an enclosed space. 


1.Describe the immediate management of this patient? 

Immediate management should follow ABCDE principles and current ATLS guidelines as 
follows: 

Airway and cervical spine control: Look for signs of airway burns or inhalational injury 
which can cause airway oedema. Have a low threshold for contacting anaesthetics for an 
urgent intubation if any of the follows features are present. Mucosal oedema may occur 
up to 8 hours after the burn so frequent re-assessment is important. When transferring a 
patient, consideration should be given to intubation for this reason. Risk factors include: 
* History of fire in enclosed space. 

e Soot around nostrils, in nose or mouth. 

e Singeing of nasal hairs. 

e Carbonaceous sputum. 

* Hoarseness. 

e Stridor/wheeze. 

e Drooling. 

e COHb > 10 per cent. 

Breathing and ventilation: Ensure that adequate respiration can be achieved. Tracheal or 
pulmonary burns may impair effective gas exchange. Full-thickness chest burns can 
impede chest wall expansion - consider escharotomy. 

Circulation and haemorrhage control: Fluid loss and hypovolaemic shock are common in 
major burns. Early IV access (2 large bore cannulae) and fluid resuscitation with 
crystalloids is essential in the management of any significant bum. 


2. What is a second-degree burn? 
A second degree burn is one that has penetrated into the deep dermal layer of the skin. 


3. Describe the characteristic clinical features of a second degree bum? 

Second degree bums have characteristic clinical features relating to colour, pain, texture 
and additional features as follows: 

* Colour = pink skin. 

e Capillary refill = blanches and refills. 

e Pain = the site of bum is very painful. 

* Texture- normal skin. 

* They are generally moist and blisters are present. 


4. How would you determine the area of a bum? 

Accurate assessment of the area of a bum is critical to acute burn management. There are 
three methods used with Wallace's rule of 9's being the most common. 

1. Wallace's rule of 9s: This is the commonest method and perhaps the most straight 
forward. The body is divided into 'zones' that each constitutes approximately 9% (or 
multiples of 9) of the total body surface area. 

* Head= 9%. 
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* Arm =9%. 

e Front of torso = 18%. 

* Back of torso = 18%. 

* Leg- 18%. 

e Genitals = 1 7. 

2. Lund and Browder charts: These charts give the most accurate estimations and have 
the advantage of being able to correct for different age groups. 

3. Patient's hand: a quick and easy method of calculating relatively small burns is to use 
the patient's hand. The area of the closed palm is approximately 12 of total body surface 
area. 


5. Describe the approach to intravenous fluid resuscitation in burn's patients? 

What are the indications? 

Any patient with >15% total body surface area bums ( >10% in children) requires 
intravenous fluid resuscitation. The most common algorithm is Parkland's formula: 
Volume of crystalloid required (ml) = 4 x Zbum x patient's weight (kg). 

This gives the volume of crystalloid needed for resuscitation within the first 24 hours. Half 
is given in the first 8 hours and half in the subsequent 16 hours. If there is a time deficit 
from bum to treatment (common!) then the initial fluid rate should be increased to meet 
the resuscitation deficit. Close monitoring of fluid balance is essential. 

Consider a urinary catheter and a CVP line. 


6.The patient weighs 80kg and suffered second degree bums to 35% of his total body 
surface area. Calculate the IV fluid regimen required to resuscitate this patient? 

In the first 24 hours: 

4 X 35 x 80 = 11200mls. 

The first half is given over the first 8 hours and the second half is given over the following 
16 hours. 


7. Where should this patient ultimately be managed? 

A specialist bums unit. 

Indications for referral to a specialist burns unit: 

* Burns over a certain size (>5% total body surface area in children, >10% total body 
surface area in adults). 

* Burns in patients under 5 years or over 60 years. 

* Burns caused by high pressure steam, high tension electricity, chemicals (>5% total body 
surface area or >1% for hydrofluoric acid). 

e Bums on the face, hands, feet, perineum, flexures (including neck or axilla); also 
circumferential burns of a limb, the torso, or neck. 

e Inhalation injuries. 

* Bums in patients with serious comorbidity (or immunosuppression, pregnancy, 
associated injuries). 

e When non-accidental injury is suspected. 


8. Do you know any other formulas for calculating fluids for resuscitation? 


The Mount Vernon formula. 
Calculated by (Zburns x weight in kg) divided by 2. 
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This amount is given in each of 6 time periods over the first 36 hours - these periods are 
split into 4, 4, 4, 6, 6 and 12 hours. 


Note: 

All burns have characteristic clinical features relating to colour, capillary refill, pain, 
texture and additional features as follows: 

A first degree burn is one that involves only the epidermis. These appear dry and are very 
erythematous and painful Typically, these do not blister. 

Colour= red. 

Capillary refill = blanches and refills. 

Pain =very painful. 

Texture = normal skin. 

A second degree burn is one that has penetrated into the deep dermal layer of the skin. 
Colour = pink skin. 

Capillary refill = blanches and refills. 

Pain = the site of bum is very painful. 

Texture= normal skin. 

They are generally moist and blisters are present. 

A third degree bum, or full thickness burn, has penetrated through the entire dermal 
layer. These burns are painless and have a white/brown leathery appearance. 

Colour = white/brown. 

Capillary refill = pale and non-blanching. 

Pain = painless. 

Texture = leathery. 
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Central line insertion 


This station is likely to come up time and time again as part of a bigger critical care 
scenario, relating to central line insertion. 


1.What are the indications for insertion of a central line? 

* Monitoring fluid balance and fluid resuscitation. 

e TPN. 

* Certain fluids and medications e.g. potassium rich fluids and amiodarone . 

* Failed peripheral IV access. 

* Haemodialysis. 

* Transvenous cardiac pacing. 

Note: Just like at medical school, it's always sensible to have a list of at least 5 ready for all 
questions. 


2. What are the potential complications of central line insertion? 

* Infection. 

* Air embolus. 

* Arterial puncture leading to haemorrhage, psuedoaneurysm or haemothorax . 
e Pneumothorax. 

* Left IJV cannulation can lead to damage to the thoracic duct and subsequent 
chylothorax. 

* Cardiac complications: arrhythmias, right atrial perforation leading to cardiac 
tamponade. 


3. Do you know of any national guidelines for the insertion of central lines? 

The NICE guidelines suggest insertion under ultrasound guidance and a post-procedure 
radiograph to check for: 

1. The position of the radio-opaque tip (should lie in the SVC just superior to its insertion 
into the right atrium). 

2. A pneumothroax. 


4.What are the surface markings of the internal jugular vein? 
The internal jugular vein (IJV) lies laterally to the carotid artery at the apex of the triangle 
formed by the clavicle and the two heads of the stemocleidomastoid (SCM) muscle. 


5.Can you describe the technique for insertion of a central line into the right internal 
jugular vein? 

The needle is introduced, usually under US guidance, into the centre of the triangle 
formed by the clavicle and the two heads of SCM. Palpating the carotid artery, the needle 
is inserted lateral to this. The needle is directed at a 30 degree angle towards the patient 
in the coronal plane, aiming towards the ipsilateral nipple, aspirating as the needle is 
advanced. Once blood is aspirated, the vein is cannulated with a Seldinger technique. The 
central line is sutured in place. 

The catheter tip should, as previously mentioned, lie in the SVC just above its entry into 
the right atrium and a post-procedure chest radiograph completes the procedure. 
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6.Can you describe the technique for insertion of a subclavian vein central line? 
The needle is inserted at the inferior surface of the midpoint of the clavicle and advanced 
towards the jugular notch. 


7-What layers are traversed when inserting a subclavian line? 
The layers traversed are as follows, from superficial to deep: 
e Skin. 

e Subcutaneous fat and fascia. 

* Pectoralis major (clavicular head). 

e Subclavius muscle. 

e Subclavian vein. 

Note Hopefully no pleural. 


8.Which of the following is the CVP measurement indicative of? Preload, cardiac output 
or afterload? 
Preload. 


9.Which law describes the relationship between preload and cardiac output? 

This question represents the higher end of t EM 
knowledge that will be tested in the MRCS WC -€— n ^ 
part B exam: b -—- 

The Frank- Starling law states that the "e. Z — Cardiac - 
stroke volume of the heart increases in ~ Ww Mi a 
response to an increase in the volume of N J X JU 
blood in the left ventricle (the end diastolic È 

volume). N X Yee 

The x-axis can be labeled preload or LVEDP HN CK 
(left ventricular end diastolic pressure) / is N 
The y-axis can be labeled stroke volume, / VY Volume VT ME 
cardiac output or ventricular performance. / \ A M 
The increased volume of blood stretches / a a M - 
the ventricular wall, causing cardiac muscle eee qnl 

to contract more forcefully (the Frank- 
Starling mechanism). 


Inotropy 


Cardiac Output 
or 
Venous Return 
(L/min) 
~™ 


en T Peripheral Resistance 
eg vasocossinchos 


or 
End Diastolic Volume 


10. What causes the curve to become flatter and shift to the right? What causes the curve 


to shift upwards and to the left? " 


The curve is shifted to the right and becomes flatter in heart C 
failure. ý 
The curve is shifted upwards and to the left with an increase X 


in myocardial contractility or a reduction in afterload 
This is the same as the JVP waveform 

There are 3 waves: 

A wave - atrial contraction. 

C wave - closure of tricuspid valve. 

V wave - venous return to the right atrium. 

There are 2 descents: 


Central Venous Trace 
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X descent - atrial relaxation. 
Y descent - Opening of the tricuspid valve. 
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Compression injury 

John Smith is brought into A&E having sustained a comminuted fracture of his right 
tibia/fibula after a stone wall fell on top of his leg. He is complaining of severe pain in his 
calf. 


1.How would you manage him? 

A patient involved in this severity of trauma will require an urgent and full ATLS and team 
based approach to their initial management. 

| would start by securing the airway with cervical spine control. The C-spine should be 
immobilized with all three of a hard collar, sandbags and tape, in addition to assessing 
their airway. 

Initially this can be done by speaking to the patient and if they can chat back to you their 
airway is secure. If not, it must be formally assessed with the look/listen/feel approach by 
looking in the mouth for foreign bodies or trauma, attempting suction if appropriate, 
listening for abnormal breath sounds such as stridor or hoarseness of the voice and 
feeling for breath on your cheek. 

| would assess breathing and ventilation, starting by providing high flow oxygen through 
a non-rebreath mask as other members of the team are attaching monitoring. I'd look for 
any obvious chest injuries such as open wounds or flail segments, for respiratory distress, 
symmetrical chest wall movement and I'd measure the respiratory rate. I'd palpate for a 
central trachea and any subcutaneous emphysema. I'd percuss for obvious 
pneumothorax or haemothrorax, and finish by auscultating the lung fields. 

Moving on to circulation with haemorrhage control, | would gain IV access with 2 large 
bore cannulae into the antecubital fossae, taking blood for FBC, U&Es, LFTs, glucose, 
lactate, coag and X-match for at least 4 units of bloods. | would then commence fluid 
resuscitation with 2L of warmed crystalloid and move on to looking for any obvious 
source of bleeding in the chest, abdomen, pelvis, long bones or floor (the 5 areas 
discussed in ATLS). If there was any question of a pelvic injury | would put on a pelvic 
binder and it would be appropriate to ask for a trauma series of c-spine, chest and pelvic 
XR at this stage, as long as they don't get in the way of resuscitation. Other investigations 
at this stage could include ECG and ABG depending on the staffing levels available. 
Moving on to Disability, | would assess the pupils, perform an AVPU or GCS score measure 
blood glucose. 

I'd assess the environment/exposure completely undressing the patient, taking care to 
prevent hypothermia and respect privacy, and performing a logroll to look for any other 
obvious injury at the end of the primary survey. | would consider urinary 

catheterization and NG tubes. 


2.What imaging would you organize? 

A trauma series of chest, pelvis and C-spine. In addition after the primary 
survey was complete | would image his leg, with AP and lateral X-rays 
ensuring the joint above and the joint below were visible. 


135 


3-Here is his X-ray, how would you interpret it? 

This is an AP radiograph of a left tibia and fibula of Mr. X taken on 27" June 2012. The 
most obvious finding is a displaced and comminuted midshaft fracture of the tibia and 
fibula. The ankle joint and knee joint appear congruent. | would like to see a lateral 
radiograph of the fracture but the pattern is such that it is likely to have been due to high 
energy trauma. Therefore | would manage this patient according to ATLS protocol and 
would specifically be concerned about a potential open fracture, neurovascular 
compromise and other injuries given that this would act as a distracting injury to other 
areas of concern. 


4.Which two problems could this gentleman suffer from which require a high index of 
suspicion? 
Compartment syndrome and rhabdomyolyis. 


5.What are the clinical features of compartment syndrome? 
Worsening pain out of proportion to the injury, particularly of passive stretching within 
the affected compartment, pain not responding to analgesia. 


The 6 Ps of compartment syndrome should be remembered as pain, pain, pain, pain, pain, 
pain: by the time the later signs develop, there is already significant muscle death and 
nerve damage. 

Paraesthesia and loss of distal pulses would be late signs of compartment syndrome and 
one must have a high index of suspicion for this devastating sequel of tibial fractures. 
N.B. Open fractures, despite having potential injuries to the fascia, have just as much 
potential for developing compartment syndrome. 


6.How is compartment syndrome treated? 

Early decompression is essential so an adequate decompressive 4 compartment 
fasciotomy should be performed through 2 incisions as an emergency procedure. 
Following fasciotomy, fracture reduction or stabilization and vascular repair can be 
performed, if needed. 


7.How would you perform a fasciotomy? 

After fully explaining the procedure and consenting and marking the patient | would take 
them to theatre. Following prep and drape, | would decompress the lateral and anterior 
compartments via a full length anterolateral incision based 2 finger breadths lateral to the 
subcutaneous border of the tibia, running from just above the ankle to level with the 
tibial tuberosity, and the two posterior compartments via an incision running 2 finger 
breadths medial to the subcutaneous border of the tibia from the tibial tuberosity to 5cm 
above the medial malleolus. 

| would divide the underlying fascia, and debride any necrotic tissue. 


8.His bloods tests are now available. 
Na 139 

K 5.9 

Ur 11.2 

Creal 260 
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CK9000 

What do these show and what could the cause be? 

The patient has acute renal failure, hyperkalaemia and a massively raised CK. The most 
obvious cause would be rhabdomyolysis due to muscle damage. However, creatinine and 
potassium are both released themselves from muscle during muscle death such as that 
encountered in a crush injury.Furthermore, with any trauma patient, one must suspect 
hypovolaemic shock due to haemorrhage and these results could potentially be 
secondary to 'pre-renal' renal failure through decreased renal perfusion. 


9.What specifically causes rhabdomyolysis? 

Rhabdomyolysis is the release of potentially toxic muscle cell components into the 
systemic circulation. It can be triggered by trauma such as a fracture or lengthy 
compression of muscles. Other causes include massive burns, hypothermia, hyperthermia 
and acute ischemia with a reperfusion injury. 


10. What blood test could help you make the diagnosis? 
The creatine kinase is elevated by more than 5 times normal. In addition there could be a 
high lactate, creatinine and LDH. 


1t. What complications can this cause? 
Around one third develop acute renal failure and, rarely, pathological activation of the 
clotting cascade can lead to DIC. 


12.What are the electrolyte disturbances? 

Hyperkalaemia with metabolic acidosis due to release of cellular potassium into the 
intravascular space is seen most commonly. Hypocalcaemia, hyperphosphataemia and 
hyperuricaemia also occur. 


13.How do you manage rhabdomyolysis? 

Management is supportive, with recognition and treatment of any of the complications. 
IV fluids, such as normal saline, should be started and titrated to maintain a normal urine 
output. | would discuss the patient with HDU and the critical care team, in anticipation of 
this patient needing frequent observation, invasive monitoring of fluid balance and 
potential haemofiltration in the face of worsening renal function and hyperkalaemia. 


14.Why do you get renal failure? 

There are many theories but it is probably due to the nephrotoxic effects of myoglobin 
precipitating in the renal tubules. The underlying pathophysiology is that of acute tubular 
necrosis. 


15.What might you notice about the urine? 

The urine in rhabdomyolysis is commonly dark due to the presence of myoglobin. 
Note: in the absence of macroscopic haematuria, a urine dipstick positive for blood 
suggest the presence of either haemoglobin or myoglobin in the urine. This can be 
confirmed either on microscopy or by sending the urine to the labs for 
immunohistochemical tests. 
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16.What is myoglobin? 
Myoglobin is an oxygen binding protein found in the muscle. It can be released during 
muscle injury/rhabdomyolysis. 


17.Can you explain with reference to the oxygen dissociation curve why a high 
concentration of myoglobin in mammals such as seals allows them to hold their breath 
for longer? 

Myoglobin has a single site for oxygen binding unlike x aturaon or 

haemoglobin which has 4 globin chains and therefore 

has a steeper oxygen dissociation curve. This means 
at lower partial pressure of oxygen the myoglobin 
will continue to act as a store for oxygen, whilst 
haemoglobin will have dissociated from its oxygen. = 
This is relevant for diving mammals as they operate at 
low partial pressures of oxygen during a dive, when P5 
the oxygen bound to myoglobin will be released to adi zem 
the muscle tissue. REIA A ESEA díacdidion cán Wa REA EA 


myoglobin 


foetal 
haemoglobin 


normal haemoglobin 
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Deranged LFTs 


Mrs. Findlay is a 70 year old lady who presents with right upper quadrant pain, rigors 
and jaundice. Her temperature is 38, and she is tachycardic. Her blood results show a 
cholestatic blood picture with jaundice and deranged clotting. This station will test your 
knowledge of liver physiology and could also form part of a pathology station. 


1.What eponymous name is given to Mrs. Findlay's triad of symptoms, and what is this 
suggestive of? 

This is Charcot's triad: a combination of right upper quadrant pain, jaundice and pyrexia. 
It is suggestive of ascending cholangitis. 


2.This lady has deranged clotting. Why is this and what is most likely affected in her 
clotting screen? 

The liver synthesizes most coagulation factors, and requires vitamin K to activate factors 
Il, VII, IX and X. Severe liver damage and biliary obstruction (which reduce the absorption 
of fat-soluble vitamin K) are therefore associated with an increase in prothrombin time. 
Note: The prothrombin time depends on factors |, II, V, VII and X, and is prolonged when 
the plasma concentration of any of these factors falls below 30% of normal. The normal 
half-lives of the vitamin K-dependent coagulation factors in the blood are short (5-72 
hours) and therefore clotting can quickly become deranged. 


3. What is meant by a 'cholestatic blood picture’ and why does this occur in biliary 
obstruction? 

The cholestatic picture refers to a rise in the alkaline phosphatase to a far greater extent 
than the ALT/AST. This is due to the fact the alkaline phosphatase is located in the 
epithelium of the bile canaliculi, therefore any back pressure on the system e.g. bile 
obstruction, leads to a rise in 

alk phos. 

Note: It can also rise in intrahepatic cholestasis such as in PBC. 


4. Where else is alkaline phosphatase found in the body? 
Alk phos is also found in bone and placental tissue. 


5. Where are ALT and AST found, and what is arise in these blood tests suggestive of? 
ALT and AST are located in the hepatocytes and are therefore more suggestive of 
hepatocellular damage when raised, rather than obstructive jaundice. 

Note: With obstructive jaundice, there is likely to be a small rise in ALT/AST (the liver 
enzymes), but this will be far less than the rise in alk phos. 


6.Where is gamma-glutamyltransferase (GGT) found? 
GGT is located in the hepatocytes and epithelium of the small bile ducts. 


7-Which of AST and ALT is more specific for liver pathology? 


ALT is more specific (Remember 'L for Liver"). 
AST is also present in heart, kidney, brain, intestine, and placental tissue. 


139 


8.What is the function of bile? 

Bile itself is predominantly involved in the emulsification of fat into fatty acids which can 
then be absorbed by the small intestine. The majority of bile is then reabsorbed in the 
distal ileum (enterohepatic circulation). 

The fatty acid absorption then allows the absorption of the fat-soluble vitamins A, D, E 
and K. 

It also takes part in the excretion of bilirubin from the liver. 


9.What is bilirubin and how is it formed? 

At the end of their life, red blood cells are broken down in the spleen. Haemoglobin is 
released and broken down into globin chains and haem. The globin chains are broken 
down into amino acids. The haem is converted to biliverdin and then to bilirubin with the 
release of iron. Bilirubin released from RBCs is unconjugated and insoluble but binds to 
albumin and this enables transportation to the liver. 


10.How and where does bilirubin become conjugated? 
In the liver, bilirubin is conjugated with glucuronic acid by glucuronyl transferase. It is 
then water soluble and is excreted in bile. 


11. What is the fate of conjugated bilirubin? 

Conjugated bilirubin is metabolized by colonic bacteria to form stercobilinogen, which 
may be further oxidised to stercobilin and then excreted in faeces (stercobilin is what 
gives faeces its brown colour). A small amount of stercobilinogen is absorbed from the 
bowel, passes through the liver and is excreted in the urine as urobilinogen or, following 
further oxidization, urobilin (urobilin is what gives urine its colour). 

The enterohepatic circulation refers to the reabsorption of bile salts from the terminal 
ileum and the returning of these to the liver. 


12.What can you do to correct the clotting abnormality? 

The predominant problem here is reduced levels of vitamin K-dependent clotting factors. 
This can be rectified in different ways depending on the severity of the coagulation 
problem and the speed with which it is desirable to return clotting towards normal e.g. 
urgent surgery. 

e lV vitamin K is an option but would takes hours to days to take full effect. 

e Fresh frozen plasma is another option. 

e Even faster and containing more appropriate levels of the vitamin K dependent clotting 
factors is PCC (prothrombin complex concentrate) e.g. Beriplex for urgent surgery in 
patients with life threatening bleeding, this may be the first line treatment, however I 
would liaise with the haematology team. 


13. What diseases are screened for in FFP? 

The same diseases as in RCC transfusions. The following are screened for, but there is still 
a small risk of transmission: 

e Risk of Hep B and Hep Cis 1 in 200,000 per unit of blood. 

e Syphilis: Risk is approximately 1 in 200,000 per unit of blood. 

e Risk of HIV is 1 in 2,000,000 per unit of blood . 
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e CMV: very common and can be disastrous in the immunocompromised. 
Not screened for: 
e vCJD: a prion disease. Unknown levels of transmission. 


14. What stimulates the release of bile from the gallbladder? 

Fatty acids in the lumen of the duodenum (intestinal phase) stimulates the release of 
cholecystokinin (CCK). 

CCK stimulates contractions in the smooth muscle of the gallbladder and causes 
relaxation of the sphincter of Oddi, allowing bile release into the duodenum. 


15.How would this lady be managed? 

The patient is often extremely unwell, with evidence of septic shock and would be 
managed with an ABCDE approach. 

Treatment involves resuscitation, the administration of appropriate antibiotics, and 
decompression of the biliary tree. USS can usually differentiate between gall bladder 
pathology and cholangitis. 

Decompression is normally achieved by endoscopic means. When common bile duct 
stones are responsible, treatment consists of sphincterotomy and stone extraction +/- 
stenting of the biliary tree. 
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Disseminated Intravascular Coagulation 


You are the surgical SHO on nights and a 72 year old gentleman with a ruptured AAA has 
been taken to theatre by the vascular consultant and registrar on call. The patient has 
lost 4L of blood and has a temperature of 34.8 °C. You organized for him to have 3 units 
of blood in A&E and he is currently receiving a blood transfusion in theatre. You are 
unsure as to how many units he has had in total. Intra-operative blood results have just 
been sent: Hb 6.3g/dl, PLT 45 x 109, APTT 49s (25-39), PT 18s (10-14), fibrinogen 0.8 g/I(1 .5- 
4.0). 


1. Talk me through the blood results 
Hb 6.3g/dl, PLT 45 x 109, APTT 49s (25-39), PT 18s (10-14), fibrinogen o.8g/l (1.5-4.0). 
The patient is anaemic, thrombocytopenic, with a high APTT, PT and low fibrinogen. 


2. What does this blood picture suggest? 
Disseminated intravascular coagulation (DIC) 


3. What is DIC? 

Disseminated intravascular coagulation is characterized by pathological activation of 
blood coagulation, which results in generation and deposition of fibrin, leading to 
microvascular thrombi in various organs. 

Subsequent consumption of coagulation factors and platelets and activation of 
fibrinolysis secondary to prolonged activation of coagulation can cause severe bleeding. 
i.e. It is a pathological consumptive coagulopathy. 


4. What is the likely cause of DIC in this patient? 
Massive blood transfusion. 


5. Define massive blood transfusion? 
It is defined as the replacement of more than 50% of a patient's blood volume in 12 -24 
hours. 


6. What else is likely to be raised in the blood tests in this patient and why? 
D-dimer. This is a breakdown product of fibrin and will be elevated due to secondary 
activation of fibrinolysis. 


7. What are other possible causes of DIC? 

* Infectious - bacterial, viral or fungal. 

* Malignancy - haematological, metastatic. 

* Trauma - bums, multiple trauma. 

e Transfusion - haemolytic reaction. 

* Obstetric - placental abruption, eclampsia. 

* Other - ventricular assist devices, shunts, liver failure. 


8. What else does this patient need apart from packed RBC? 
FFP and platelets. Liaise with haematology consultant. 
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9. What is the other issue with this patient? 
He is hypothermic. 

10. Define hypothermia 

Core temperature below 35°C. 


11. What could be the cause of hypothermia in this patient and why? 
Multiple units of blood. 


12. What are the possible physiological consequences of hypothermia in this patient? 


* Hypocalcaemia and metabolic acidosis (secondary to reduced citrate and lactate 
metabolism) 

Increased affinity of oxygen to haemoglobin, leading to hypoxia as the oxygen is not 
delivered to tissues. 

* Platelet dysfunction. 

e Enzymatic dysfunction. 

e Cardiac arrhythmias. 

13. What other problems can a massive transfusion cause? 

Those of any blood transfusion plus: 

e Fluid overload. 

* Electrolyte disturbance - hyperkalaemia, hypocalcaemia. 

* ARDS (or transfusion related lung injury, TRALI). 

* Metabolic alkalosis - due to lactic acid and citric acid in blood being metabolized to 
bicarbonate. 
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Epidurals 


Mr. Stewart is a 72 year old gentleman who has just undergone a left lower lobectomy 
and is on HDU. He is currently comfortable with a thoracic epidural in place at the level 
of T3-T4, with fentanyl and bupivacaine as a continuous infusion. 

His current observations are: 

BP 80/50 

HR70 

RR28 

Urine output 15ml/hour 

His chest drain is functioning normally with slight air leak and fluid loss of 100ml. 


1. What is an epidural? 

An epidural involves insertion of a large bore needle into the space between the dura and 
ligamentum flavum of the spine (i.e. the extradural space) to provide a continuous 
infusion of analgesia for peri-operative pain control. 

Typically the infusion will contain a local anaesthetic such as lidocaine or bupivacaine with 
an opiate such as fentanyl. It provides analgesia at and below a certain nerve root. 


2. What determines the area/level of analgesia achieved with an epidural? 
This depends on the following factors: 

e Patient position. 

* Level that the epidural is placed. 

e Rate of infusion. 

* Type of medication used. 


3. What layers are traversed when placing an epidural? 

e Skin. 

e Subcutaneous fat. 

e Supraspinous ligament. 

e Interspinous ligament. 

* Ligamentum flavum. 

Your needle is now in the epidural space, with the next structure your needle would meet 
being the dura mater. 


4. Given the history and observations, what are the possible causes for this clinical 
picture? 

* Distributive shock secondary to the epidural. 

* Post-op hypovolaemic shock. 

Note: These frequently co-exist. 


5. How would you determine if the clinical picture is due to the epidural or 
hypovolaemia? 

Number of ways to assess clinically. Classic hypovolaemic shock would have Pale Anxious 
Shocks (see below), whereas epidurals/spinal anaesthetics cause vasodilatation so the 
peripheries will be warm and pink with a normal heart rate in most cases. 

Note: Examination findings in hypovolaemia can be remembered with the phrase 'Pale, 
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Anxious SHOCKS.' 

On inspection, the patient may look pale and they may appear anxious . 

S is for Sinus tachycardia and tachypnoea. 

H is for Hypotension (a late sign not present until stage 3 of hypovolaemic shock). 
O is for Oliguria. 

CK is for Cool Klammy peripheries. 

S is for Slow capillary refill. 

They would also have dry mucosae and a low JVP. 

It's worth memorizing this list as it can be used for any question on hypovolaemic 
patients and what you would expect to find on examination. 


6. In what manner could this epidural affect Mr. Stewart's respiration? 
With an epidural at the level of T3/T4, this will lead to paralysis of intercostal muscles 
below this level, thus reducing chest wall expansion. 


7. Why would this epidural interfere with cardiovascular regulatory mechanisms? 

* Blocks sympathetic fibres to the heart (run from T1-T5). 

e Causes vasodilatation and therefore hypotension, which is not compensated for due to 
the loss of some sympathetic fibres to the heart. 

e Can also cause bradycardia. 


8. Name 3 consequences of a high thoracic block? 

* Paralysis (of hands). 

* Respiratory compromise (blocks nerve supply to intercostal muscles). 

* Cardiovascular compromise (blocks the sympathetic nerve supply to the heart from T1 - 
T5). 

e Can go into urinary retention. 
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Fistula 


A 60-year-old man presented with an enterocutaneous fistula following surgical 
resection and radiotherapy for a colonic malignancy. 


1. What is a fistula? 
A fistula is an abnormal communication lined with granulation tissue between two 
epithelial or endothelial surfaces. 


Other definitions to remember: 
Sinus: A blind-ending tract lined by granulation tissue. 
Abscess: A localized collection of pus surrounded by granulation tissue. 


2. What causes an enterocutaneous fistula? 

75% of enterocutaneous fistulae are complications of abdominal surgery. Of the 25% that 
arise spontaneously, most are due to inflammation, like those seen in Crohn's disease or 
infection. The rest are attributable to cancer, irradiation or ischaemia. 

Enterocutaneous fistulae are abnormal connections between the skin and 
gastrointestinal tract. Technically a fistula-in-ano is an enterocutaneous fistula; however, 
it is normally considered separately as it presents and is managed differently. 

This gentleman has several risk factors for a fistula - cancer, surgery and radiotherapy. 


3. How can fistulae be classified? 

A fistula can be congenital or acquired. An example of a congenital fistula is a tracheo- 
oesophageal fistula. 

Acquired fistulae can be further classified by affected surface and include 
enterocutaneous, enteroenteric, enteroaortic, colovesical and colovaginal fistulae. 
They can be classified according to aetiology - inflammation, radiation, infection, or 
malignancy. 

Further classification includes dividing them up by their output: 

* Low output: < 200ml/day. 

* Moderate output 200-500ml/day. 

e High output: > 5ooml/day. 

This output based classification is most relevant to the enterocutaneous fistulae as seen 
in this scenario. 


4. A patient with a high output fistula has a urine output of 20ml/h. What is a high 
output fistula and what complications can occur? 

A high output fistula excretes more than 500ml/day. There is a risk of dehydration, 
electrolyte imbalances and malnutrition. This can lead to acute kidney injury, with oliguria, 
increased creatinine and urea, and further electrolyte disturbances. 

Acute kidney injury is a new term for acute renal failure. Dehydration leads to pre-renal 
kidney injury secondary to reduced renal perfusion. 

Remember that the normal urine output is » o.5ml/kg/hour, so for a 6okg man, this should 
be at least 3oml/hour. 
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5. How would you go about managing this patient? 

Management of fistulas requires an MDT approach following initial resuscitation and 
stabilization with an ABCDE approach, which is particularly pertinent in patients with 
high-output fistulas. All textbooks, when discussing fistulas, will mention the mnemonic 
SNAP. This is as follows: 

* Sepsis control. 

e Nutritional support. 

e Anatomical assessment and Adequate fluid and electrolyte replacement. 

* Plan (conservative or surgical) treatment and Protect skin to prevent excoriation. 

For nutritional support, one would liaise with a dietician asking him to recommend a TPN 
regimen that adequately meets the patient's calorific needs. 

To ensure adequate fluid and electrolyte replacement, one would arrange bloods tests 
with the U&Es guiding electrolyte replacement, and WCC and CRP acting as a measure of 
inflammation or infection. 

Imaging such as an MRI, CT or US scan of the abdomen can exclude an underlying 
collection or abscess. In addition one would liaise with the stoma nurse for advice on 
perifistula skin care. With conservative management, 607 of fistulae will close 
spontaneously when sepsis is controlled and distal obstruction is relieved. Surgical 
management is normally delayed until after a trial of conservative measures has been 
undertaken; however, peritonitis with ongoing sepsis will require more urgent surgical 
intervention. In general terms the aim of surgery is to excise the fistula tract with 
resection of the bowel involved and anastomosis or exteriorization of the remaining 
bowel, followed by delayed anastomosis. 


6. What factors prevent an intestinal fistula from healing spontaneously? 
There is cross coverage to the answer to the causes of fistulae. 
The following prevent spontaneous healing: 

* Underlying inflammatory condition e.g. Crohn's disease. 

e Infection. 

* Radiation. 

* Malignancy. 

* Distal obstruction. 

* Foreign body. 

* High output. 

* Malnutrition. 


7. The patient requires further imaging preoperatively to determine the extent of the 
fistula and its communication with underlying bowel. What imaging modality would be 
best? 

A CT is the normal first line imaging modality; however a fistulogram with contrast given 
through the fistula outlet would best delineate the fistula and show its relationship to 
underlying bowel. 

It gives the surgeon information about the location of the fistula, the tract length and the 
presence of any distal obstruction. 


8. What type of nutrition should this patient receive? 
Initially TPN - total parenteral nutrition - should be used. This allows bowel rest and 
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maintains adequate nutrition. In addition it can be adapted to help correct electrolyte 
disturbances. It is particularly useful in high-output fistulae as it reduces fistula output. 
TPN is normally recommended in high output fistulae to prevent oral intake stimulating 
further loss of electrolyte rich fluid. High output fistulae are commonly upper 
gastrointestinal tract fistulae involving the stomach, duodenum or small bowel. 


9. How is the patient's nutritional requirements for TPN assessed? 

Nutritional assessment are normally performed by a dietician. It is based on a patient's 
body weight and how unwell they are. The energy requirement is 25-30 kcal/kg/day for a 
normal person and 45-55 kcal/kg/day for a patient following extensive trauma. In addition 
the protein, fats, glucose, electrolytes and fluids are calculated and adjusted based on 
regular blood tests. 

Detailed knowledge of how TPN is calculated in probably not worth the time it takes to 
memories it, at least for the purposes of the exam, but a guide can be found here if you 
want to know more: 

http://health.csusb.edu/dchen/368%20stuff/TPN%2o0calculation.htm 


10. What are the complications of TPN? 

Complications can be split into metabolic complications and complications related to the 
necessary intravenous access. 

Metabolic complications include hyper/hypo glycaemia, hypokalaemia, 
hypomagnesaemia and hypophosphatemia. Patients can develop hypertriglyceridemia or 
an essential fatty acid deficiency. 

The most common of these are glucose abnormalities, so capillary glucose must be 
monitored regularly, and the levels controlled with subcutaneous insulin 
(hyperglycaemia), or a concentrated glucose solution (hypoglycaemia). 

TPN solutions are concentrated and can cause peripheral vein thrombosis; therefore a 
central line is normally required. About 5-10% of patients have complications due to 
central venous access. Initial insertion can be complicated by damage to surrounding 
structures, for instance leading to a pneumothorax. 

Other complications of central line insertion include: 

* Air embolism 

e Thrombosis 

* Arterial puncture leading to haemorrhage, haemothorax or pseudoaneurysm. 

e |f cannulating the left IJV, there is potential for damage to the thoracic duct and 
subsequent chylothorax. 

e Infection. 

* Cardiac complications, including arrhythmias and right atrial perforation leading to 
cardiac tamponade 


Note: 

Another FAQ would be the indications for a central line. These are as follows: 
* Monitoring fluid balance/resuscitation. 

e TPN. 

* Certain fluids and medications e.g. potassium rich fluids and amiodarone. 

* Failed IV access. 

* Haemodialysis. 
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* Transvenous cardiac pacing. 
The usual preference for central line insertion location is the right IJV, followed by the 


subclavian vein, and then the femoral vein. The rates of infection are significantly higher 


when cannulating the femoral vein. 
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Hypersensitivity 


This question will examine your initial management skills and the subsequent sequelae 
of hypersensitivity reactions. You are the CT1 on call for General Surgery. You get fast 
bleeped to the Surgical Assessment Unit (SAU). A patient who was admitted earlier in 
the day has just been given intravenous flucloxacillin. They have suddenly developed 
generalized swelling and an urticaria rash. 


1. What type of reaction is this? 

This is an anaphylactic reaction. 

To be more precise it is a: 

Type | hypersensitivity. A severe reaction where an individual has previously been 
exposed and sensitized to an antigen. 


2. What is happening at a microscopic and macroscopic level in an anaphylactic reaction? 
Antigen reacts with specific IgE antibodies located on the surface of mast cells and 
basophils. 

This causes the release of mast cell contents that include histamine, heparin and platelet 
activating factor. 

There is also breakdown of arachidonic acid products such as leukotrienes and 
prostaglandin. 

When these substances are released into the circulation they cause: 

e Profound vasodilatation. 

e Smooth muscle spasm. 

* Increased vascular permeability. 

* Excessive secretion from epithelial glandular tissue. 

This leads to: 

e Tingling. 

e Itching. 

e Flushing. 

e Urticarial rash. 

* Widespread oedema including the airway. 

e Wheeze / stridor. 

* Decreased systemic vascular resistance. 

e Hypotension. 

* Cardio respiratory collapse. 


5. What are the life threatening clinical features associated with anaphylaxis? 
Airway: Oedema and stridor. 

Breathing: Tachypnoea, wheeze, fatigue and cyanosis. 

Circulation: Hypotension and cardiovascular collapse. 


4. What approach should you take to managing this patient? 
A: Airway assessment & treatment. 

B: Breathing assessment & treatment. 

C: Circulation assessment and treatment. 

D: Dysfunction of CNS. 
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E: Exposure for full assessment. 
Ensure that administration of the IV flucloxacillin has stopped. 


5. What immediate treatment should you give the patient? 

Shout for help and pull the emergency button. 

Establish a secure airway: If the airway is patent then give high flow oxygen via a mask 
with reservoir bag. 

Intra-venous (IV) access. 

Adrenaline: Intra-muscular (IM) 1:1000, dose 500 micrograms. 

Repeat after 5 minutes if no improvement. 

Chlorphenamine: 10 mgs IM or slow IV. 

Hydrocortisone 200 mgs IM or slow IV. 

IV fluid challenge 500 - 1000ml crystalloid. 


6. What is happening to the airway during an anaphylactic reaction? 
Bronchospasm and oedema. This can lead to hypoxia and hypercabnia. 


7. How would you assess and manage the airway? 

Look, listen and feel 

Talk to the patient! If they respond the airway is patent, but this does not mean it is a safe 
airway! 

Constant re-assessment is required and further airway management may include: 
Chin lift/ jaw thrust. 

Guedel airway. 

or 

nasopharyngeal airway. 

Laryngeal mask. 

or 

endotracheal tube. 

Surgical airway. 


8. How would you size a Guedel and nasopharyngeal airway? 
Guedel airway: incisors to angle of mandible. 
Nasopharyngeal airway: external nare to tragus of ear. 


9. How would you assess the patient's breathing? 
* Inspection of chest movement. 

* Inspection for cyanosis. 

* Respiratory rate. 

* Auscultation. 

e Pulse oximetry to assess oxygen saturation. 


10. How does pulse oximetry work and can it give you information about the partial 
pressure of oxygen? 

It is a non-invasive means of measuring pulse and oxygen saturation. does NOT measure 
Pao2. 

Probe is placed on the finger or ear lobe. Works via spectrophotometry.The probe 


151 


contains a sensor and lights emitting red light (660nm) and infra-red light (940nm). 
Varying levels of light are absorbed by saturated and unsaturated haemoglobin. The ratio 
is then calculated to give saturation. 


11. What factors could distort a pulse oximetry reading? 

* Nail polish. 

* Poor peripheral perfusion. 

e Carbon monoxide poisoning over estimates the true reading. 

* Jaundiced patients: bilirubin will under estimate the true reading. 


12. What other respiratory function tests/investigations (not all appropriate in this 
emergency setting) do you know? 

Non-invasive: 

* Peak flow. 

e Sputum culture. 

* Lung function tests. 

* Capnography: measure end tidal Co2. 

* CXR. 

e CT scan. 

Invasive: 

* Arterial blood gas. 

* Bronchoscopy: flexible or rigid: rigid allows better instrumentation. 

Diagnostic: biopsy and washings. 

Therapeutic: removal of foreign bodies and stenting. 

* Mediastinoscopy: Performed through an incision 2 fingers above jugular notch. Allows 
access for subcarinal lymph node biopsy and staging of disease. 

* Lung biopsy: Open, CT guided or percutaneous. 


13. How would you assess the circulation? 
Initially: 

e Pallor and peripheral temperature. 

* Capillary refill time. 

* Pulse. 

* Blood pressure. 

* ECG this may initially just be rhythm lead. 
After immediate management: 

e Fluid balance. 

* Central venous pressure. 

* Cardiac output measurements. 


14. What happens to the systemic vascular resistance (SVR) during this reaction? 
It is falling due to rapid vasodilatation. 


15. What fluids and initial volume would you give to this patient? 


There is still much debate about the use of crystalloid versus colloid. Saline Vs Albumin 
Fluid Evaluation trial (SAFE) randomized 7000 ITU patients to colloid or crystalloid. Found 
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to be no significant difference in survival/mortality. 
Fluid challenge of 500 - 100O0ml.toml/kg in a normotensive patient or 20ml/kg in 
hypotensive patient. 


16. What crystalloids do you know and what are their constituents? 

* Hartmann's solution: 

Sodium 131 mmol/L. 

Potassium 5 mmol/L. 

Chloride 111 mmol/L. 

Calcium 2 mmol/L. 

Bicarbonate: 29 (provided as lactate which is metabolized to bicarbonate). 

* Normal (0.9%) sodium chloride: 

Sodium 150 mmol/L. 

Chloride 150 mmol/L. 

Approx. 250ml will remain in intravascular space and 750ml to extracellular space. 
e 5% dextrose: 

Contains about 5og/L of glucose (approx. 10% of daily requirements). 

The liver rapidly metabolizes the glucose and water remains. This rapidly equilibrates 
throughout all compartments and is not appropriate for use in this emergency. 


17. What types of colloids do you know and what are their side effects? 

* HAS (human albumin solution): 

4.5% or 20%. Obtained from fractionation of plasma. Plasma half life is approx. 10 days. 
e Dextrans: 40 or 70. 

Artificial colloids composed of branched polysaccharides. Plasma half life is approx. 10 
hours. 

Dextran 70 can cause anaphylaxis, interfere with blood cross matching and reduce 
platelet adhesion. 

* Gelatins: gelofusin, haemacel. 

Formed by the hydrolysis of bovine collagen. Short half life of 2-4 hours. Rapidly excreted 
by the kidneys. 


18. What are the risks of using colloids? 
Dextran 70 and gelatins interfere with platelet adhesion and Von Willebrand factor. 
Calcium content of haemacel can cause blood to clot if infused in the same cannula. 


a 
19. Can you draw and label a Central Venous Pressure C 
(CVP) trace? " 
a wave: atrial systole. X 


c wave: leaflets of the tricuspid valve bulge into the right 
atrium during isovolumetric contraction. 

x descent: atrium relaxes. 

v wave right atrium rapidly filling while the tricuspid valve 
is closed. 

y descent: tricuspid valve opens and blood flows from right atrium into right ventricle. 


Central Venous Trace 
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20. What are the causes of an increased and decreased CVP? 

Increased CVP: 

e Fluid overload. 

e Ventricular failure: secondary to myocardial infarction, pulmonary embolism of pre- 
existing cardiac failure. 

e Cardiac tamponade. 

* Chronic respiratory disease. 

Decreased CVP: 

* Poor circulatory volume: secondary to inadequate fluid therapy or haemorrhage. 

e Vasodilatation. secondary to sepsis, medication or an epidural. 


21. Where should this patient be looked after? 
High Dependency Unit (HOU). 


22. Your consultant says that the patient needs level II care. What do they mean 

by this? 

Level O: ward environment. 

Level 1: ward patient that requires the input of the critical care team for advice. 

Level 2: High Dependency Unit. One failing organ or post major surgery. 

Level 3: Intensive Care Unit. Support of 2 or more failing systems or advanced 
cardiovascular, respiratory and renal support and monitoring. 

It must be thought at the time of admission to ITU that the current clinical state can be 
reversed. 


23. The patient was transferred to HOU but subsequently a surgical airway was 
required. What are the indications for a tracheostomy? 

* To maintain an airway in head and neck congenital conditions: 

laryngotracheomalacia, Treacher-Collins syndrome, laryngeal stenosis. 

* To maintain an airway in acquired conditions: head and neck tumors. 

* To maintain an airway in the emergency setting: Ludwig's angina, epiglottitis, laryngeal 
oedema, upper airway trauma. 

* To permit long-term ventilation: patients who are failing extubation or who require 
slow weaning from the ventilator. 


24. What methods of placing a tracheostomy do you know? 

e Surgical: 

Horizontal incision for elective cases and vertical for emergency. 

Landmarks are thyroid cartilage, cricoid cartilage and sternal notch. Incision is made 2cm 
above the sternal notch or midway between cricoid and sternal notch. Dissection is 
strictly in the midline down to trachea. Access to the trachea is via a number of ways: 
-Vertical incision between tracheal rings 2, 3 & 4. 

-Bjork flap. 

-Window cut out of the trachea. 

e Percutaneous: 

via Seldinger technique. Often performed by anaesthetists in ITU. 

* Mini-tracheostomy: a 4mm diameter tube is placed through the cricothyroid ligament 
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under local anaesthetic. 


25. What type of tracheostomy tubes are there? 
e Cuffed or un-cuffed. 

e Fenestrated or un-fenestrated. 

* Metal or plastic. 


26. What are the complications associated with tracheostomies? 
-Early: 

* Bleeding: especially from thyroid isthmus or the anterior jugular vein. 
e Injury to surrounding structures: trachea, recurrent laryngeal nerve, oesophageal 
perforation. 

e Tube displacement or extubation. 

* Blockage of tube with secretions, mucus or blood. 

-Intermediate: 

e Infection: chest, tracheitis, wound. 

* Trachea-inominate fistula: presents as massive hemorrhage. 

* Tracheal ulceration. 

-Late: 

* Tracheal stenosis. 


27. What post-operative care is required for a patient who has recently had a 
tracheostomy placed? 

* Humidified oxygen. 

* Regular suction and cleaning of inner tube 

* Emergency equipment including a tracheostomy tube and tracheal dilators should 
always be available at bedside and the nurse looking after the patient should be trained 
and competent in tracheostomy care. 
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Hyponatraemia 


This station is more of a tutorial than an example station as the majority of this is 
beyond the scope of the exam. It will be helpful for any questions on hyponatraemia 
and provides a useful framework for investigating, managing and classifying 
hyponatraemia. 

There are 5 classes which we'll briefly cover: 

1. Loss of fluids/shock (depletional hyponatraemia). 

2. Dilutional hyponatraemia. 

3. Pseudohyponatraemia. 

4. Endocrine causes. 

5. SIADH. 


1. Loss of fluids/shock (depletional hyponatraemia).Can you name some examples of 
this? 

e Burns. 

* Diarrhoea and vomiting. 

* Diuretic excess. 


2. Dilutional hyponatraemia 

What are the causes of this and what is the underlying pathophysiology? 

* Heart failure. 

There is activation of the rennin-angiotensin-aldosterone-system (RAAS) and also release 
of ADH from the posterior pituitary. As both lead to water retention, but only one leads 
to sodium retention, there is a relative hyponatraemia (relative as the total body sodium 
is actually high) 

Treatment requires diuretics, NOT IV fluids. 

* Other causes include polydipsia and excess IV fluids in the form of 5% dextrose. 


3. Pseudohyponatraemia 

What is this and what are the potential causes? 

This can be due to: 

* Taking blood from the 'drip arm' from patients on a 52 dextrose infusion. 

* Multiple myeloma can give a falsely low sodium reading due to interference with the 
measurement method in the biochemistry laboratory. 


4. Endocrine causes 
Which endocrine diseases cause hyponatraemia? 
* Hypothyroidism and Addison's disease. 


5. Syndrome of inappropriate ADH release (SIADH) 

This is a diagnosis of exclusion. Causes include: 

* Drugs e.g. psychiatric medications, opiates. 

* Anything in the lungs: PE, pneumonia, tumours. 

e Anything in the head: Tumours, trauma, meningitis. 

The principle is to treat the primary cause, then consider water restriction and possibly 
demeclocycline. 
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Hypothermia 


John Smith, an 87-year-old smoker, is taken to theatre with a ruptured abdominal aortic 
aneurysm. He loses 2L of blood during the operation and his temperature is currently 34 
degrees Celsius. 


1. How and why do patients lose heat intraoperatively? 

There is increased heat loss from: 

e Radiation, which accounts for over 50% of heat loss. 

* Evaporation from body surfaces and open body cavities. 

e Conduction directly to the air and theatre table. 

Specific mechanisms include: 

* Vasodilatation, which causes increased heat loss by radiation 

* Cold anaesthetic gases and intravenous fluids that cool the patient. 

* In addition, patients have abolished behavioral responses due to anaesthetic such as a 
depressed hypothalamic function and use of muscle relaxants which prevent shivering. 


2. What is the definition of hypothermia? 
A core body temperature below 35 degrees Celsius. (This is measured rectally as the 
temperature is normally 0.5 degrees lower in the mouth or axilla ). 


5. What is the body's normal response to hypothermia? 
The body attempts to raise its core temperature with a sympathetic response, inducing 
piloerection, shivering and peripheral vasoconstriction. 


4. What are the risk factors for intraoperative and postoperative hypothermia? 
Risk factors for intraoperative and postoperative hypothermia include: 

* The patient preop risk factors such as their ASA grade. 

* A preop temp less than 56 degrees. 

* Combined general and regional anaesthetic. 

* Major surgery. 

* Exposed surgery. 


5. What is the classic ECG change in hypothermic patients? Vs 

A J wave (or Osborn wave) is an ECG finding associated with a 

temperature below 32 degrees C. The ECG shows an upwards Osborn 

deflection between the QRS complex and the ST segment. | [Spe E 
ESL ep 

6. What are the complications of hypothermia? Eas [Ess 

* There is a general increase in morbidity. 

* Intraoperatively: A reduction in cardiac output and an increase in Hb oxygen affinity 

lead to decreased tissue oxygen delivery. This can lead to myocardial ischaemia causing 

arrhythmias and cerebral ischaemia. 

* There is decreased drug metabolism leading to prolonged duration of action. 

* Coagulopathy, as the enzymes involved in the clotting cascade are affected. In addition, 

platelet function is temperature dependent, promoting intra- and postoperative 

haemorrhage 
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Postoperative shivering increases oxygen consumption and myocardial work. 

* Metabolism falls. This may be reflected by an increased incidence of wound breakdown 
and infection. 

e Furthermore, patients may develop limb or bowel ischaemia, pancreatitis and renal 
failure. 


7. How could you prevent these complications? 

NICE guidelines on perioperative hypothermia suggests that: 

* A Bair hugger (or other forced air warming device) should be used, the theatre temp 
maintained at 21 degrees, warm intravenous and irrigation fluids used and the patient 
exposed only as needed. 

* Postoperatively the patient should not leave recovery for the ward unless the core 
temperature is above 36 degrees. 
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Inotropes and Vasopressors 


You are the SHO on a surgical ward round and are attending to a 67 year old gentleman 
on HOU who is day 2 post emergency Hartmann's procedure for a perforated 
diverticular disease with faecal peritonitis. He has remained in shock since the operation 
despite broad spectrum antibiotics and IV fluid resuscitation. His peripheries are warm 
and CRT «2 seconds. His abdomen is distended but soft and mildly tender. 

Vital signs: O2 sate 98% on 4L oxygen, HR 120, BP 80/60, RR 24. 

Urine output: 15ml/hr. 

Recent bloods: Hb 10.2, WCC 16.7, PLT 342, CRP 230, Urea 8.0, Creat 101, Na 134, K 3.9. 


1. How would you describe the condition of this patient? 
He is in shock, most likely septic shock secondary to intra-abdominal infection. 


2. Given that he has remained in shock despite antibiotics and IV fluid resuscitation, 
what may he need? 
Inotropes and vasopressors. 


5. What is the difference between inotropes and vasopressors and how do they work? 
Inotropes increase cardiac contractility 

Vasopressors induce vasoconstriction and consequently elevate mean arterial pressure. 
Many drugs have both vasopressor and inotropic effects. They work via the autonomic 

nervous system. 


4. What are the main categories of receptors relevant to vasopressor and inotropic 
activity? 

* Alpha-1 adrenergic - Located in vascular walls and the heart. Activation leads to 
vasoconstriction and increased duration of contraction. 

* Beta-1 adrenergic - Located in the heart. Activation increases inotropy and chronotropy 
with minimal vasoconstriction. 

e Beta? adrenergic - Located in vascular walls. Activation induces vasodilatation. 

* Dopamine-1/-2- Located in the kidneys. Activation increases diuresis. 


5. In general, in what type of situations would you consider vasopressor/inotrope 
therapies? 

e Refractory hypotension unresponsive to fluid resuscitation. 

* Tachycardia. 

* Low cardiac output states. 

* Low systemic vascular resistance. 

* Peripheral vasodilatation. 


6. Which agent is useful in cardiogenic shock and why? 
Dobutamine. It acts on Beta 1 and Beta 2 receptors, increasing cardiac output and 


reducing afterload. 


7. Which vasopressor/inotropic agents would you consider using in this patient and why? 
Since septic shock is caused by excessive vasodilation, vasopressors that target 
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peripheral alpha receptors to cause vasoconstriction are preferred. Therefore | would use 
dopamine or noradrenaline. Dopamine acts on Alpha 1, Delta, Beta 1, Beta 2 receptors 
depending on the dose administered. It is commonly used to treat hypotension 
.Noradrenaline acts on Alpha 1 receptors with few effects on Beta receptors. It increases 
blood pressure and is less likely to cause 

tachycardia than adrenaline. 


8. How would you monitor his response? 

* By measuring mean arterial pressure. 

The current recommendation for MAP in patients with septic shock is 65mmHg. 
Alternatively mean arterial pressure can be titrated to a level that provides adequate end- 
organ perfusion (e.g. maintaining urine output, optimizing intra-abdominal perfusion 
pressure). 

* | would also monitor BP and HR. 


9. What is mean arterial pressure? 
MAP = (CO x SVR) + CVP 
It describes the average blood pressure during a single cardiac cycle. 


10. What other monitoring is required in this patient? 
Central venous pressure monitoring via pulmonary artery catheterization. 


11. What does this help you to evaluate? 
Cardiac filling pressure. This gives useful information on the volume status of a patient. 


12. So how does this correspond to the term pre-load? 
It is the amount the myocardium has been stretched at the end of diastole. 


13. What does Starling's law of the heart state? 

The force of myocardial contraction is directly proportional to myocardial fiber length. It 
states that the stroke volume of the heart increases in response to an increase in the 
volume of blood filling the heart. 


Note: 

Adrenaline acts on Alpha 1, Beta 1 and Beta 2 receptors. It is said to prepare the body 
for a "fight or flight" response. It increases HR and force of contraction increasing cardiac 
output. It increases SBP. It causes bronchodilation. It is commonly used in anaphylaxis. 
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Intravenous Fluids 


This station will test your knowledge of intravenous fluids and the theory behind fluid 
prescriptions in the acutely unwell patient. 

As with the central line station, this is likely to form part of a station on an acutely 
unwell patient rather than a station in itself. 


t.In an average 70kg adult male, what is the distribution of body water? 

In an average 70kg adult male, there is 42L of total body water. This is distributed 
between the intracellular and extracellular compartments. Two thirds, or 28L, of the total 
body water exists in the intracellular compartment. The other one third, or 14L, of total 
body water is in the extracellular compartment. We can now forget about the 
intracellular fluid and move on. 

Of the 14L of water in the extracellular compartment, this is further subdivided into 
interstitial fluid (75% of extracellular fluid) and intravascular fluid which contains 25% of 
the extracellular fluid, or 52 of the total body water. This equates to 3.5L of intravascular 
fluid in a 70kg male. 


2.Hartmann's you say!? Now that you've said it, surely you know its composition.. 
Hartmann's solution is a crystalloid solution (also called Ringer's lactate). It contains the 
following, ordered in a way to try and remember it more easily: 

e Sodium 131 mmol/L. 

e Chloride 111 mmol/L. 

e Potassium 5 mmol/L. 

e Calcium 2 mmol/L. 

* Bicarbonate 29 mmol/L (which is supplied in the form of lactate which is then 
metabolized to bicarbonate). 


3. What is normal saline made up of? 

There's nothing normal about 'normal' saline. 
It contains both sodium and chloride. 

Sodium 154 mmol/L. 

Chloride 154 mmol/L. 


4.What is the difference between a crystalloid and a colloid and what are the supposed 
advantages of one over the other? 

Crystalloids are solutions of water-soluble molecules. 

Colloids are fluids which contain larger insoluble molecules, such as gelatin. 

Crystalloids are cheap and have none of the side effects of colloids. Colloids can, rarely, 
cause anaphylactic reactions and coagulopathies. Colloids, although they provide 
comparatively more intravascular expansion, this effect is lost after several hours when 
they equilibrate to the same effect as crystalloids. 

Lastly, certain colloids e.g. dextrans can interfere with cross-matching of blood and a 
sample for the blood bank must be taken before any of these colloids are infused. 


5.In your standard trauma patient who is hypovolaemic, which of colloids or crystalloids 
would you give preferentially? 


161 


Both have their advantages and disadvantages which have been covered in the previous 
question, but the answer to this involves quoting a study: 

The Saline vs. Albumin Fluid Evaluation (SAFE) Study randomized almost 7000 ITU 
patients requiring fluid resuscitation into those receiving either 0.9% saline or 4% albumin. 
No significant difference in survival/mortality was noted, and thus forms the basis for 
confirming the safety of the ATLS guidelines where warmed crystalloid is given to trauma 
patients. For the purposes of the exam, there is no reason to use any colloids in acutely 
unwell patients. 


6.How crystalloids (0.9% saline and Hartmann's) are distributed amongst the different 
compartments once they are infused? 

0.9% saline and Hartmann's have the same distribution pattern. 

These have a sodium concentration similar to that of the extracellular fluid . This limits the 
distribution of the fluid to the ECF. Within the ECF,the fluid is distributed between the 
interstitial fluid and the intravascular fluid in proportion to their contribution to ECF 
volume, which is 3/4 and 1/4 respectively. Hence, the distribution of 1 liter of normal saline 
or Hartmann's is approximately: 

750ml to the interstitial fluid and 250ml to the INTRAVASCULAR FLUID. 

Note: Blood as you would expect, is distributed throughout the intravascular 
compartment only. 


7. Why, with respect to distribution amongst fluid compartments, is 5% dextrose far from 
the ideal fluid to use for fluid resuscitation? 

5% dextrose is rapidly lost from the intravascular compartment. The glucose is rapidly 
taken up by the cells. The fluid is distributed in proportion to their contribution to total 
body water. Hence the distribution of 1 liter of 5% dextrose is approximately: 

Intracellular: 660 ml (2/3). 

Extracellular: 340 ml (1/3). 

Of the one third that is in the extracellular space, one quarter of this is intravascular 
which is 85ml (USELESS IN RESUS SITUATIONS!!). 
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Intubation and Ventilation 


You are between theatre cases in the coffee room and you ask the anaesthetist to grill 
you on ventilation as a practice for your upcoming MRCS examination. 


1. What is respiration? 
The transport of oxygen from the air to the tissue cells and the transport of carbon 
dioxide from the tissue cells to the external environment. 


2. What is breathing? 
The process which moves air in and out of the lungs. 


3. What is respiratory failure? 
It is inadequate gas exchange resulting in hypoxaemia and/or hypercapnia. It is defined as 
a Pao2 6.5kPa. 


4. How is it classified? 
Type 1 and Type 2 respiratory failure. 
Type 1 = Pao2 6.5kPa. 


5. When would you consider endotracheal intubation for mechanical ventilation? 
-Decreased level of consciousness/coma. 

-Upper airway obstruction. 

-Traumatic chest injury. 

-ALI/ARDS. 

-Respiratory failure. 

-Apnoea. 

-Neuromuscular disease. 

-Prophylactic establishment of an airway - e.g. smoke inhalational injuries, angioedema, 
drug overdose. 


6. How do you confirm tube placement? 

* Look, listen, feel for: 

Equal bilateral chest wall movements. 

Equal bilateral breath sounds on auscultation, no sound over stomach. 

e Waveform capnography is the gold standard . 

* ET tube placement can be confirmed on chest radiograph above the carina. 


7. If you have just intubated somebody and they are still hypoxic, what do you do? 
e Patient - Is the ET tube in the right place? Is there one-sided intubation? Is the tube 
blocked with secretions? Does the patient have a pneumothorax? 

- Assess the patient - percuss and ausculatate lung fields. 

- Reassess position of endotracheal tube, suction endotracheal tube. 

* Equipment - Is there an equipment failure or disconnection? 

- All the relevant tubes connected to ventilator. 

- Check ventilator working properly. 
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8. What are the components of ventilation? 

1. The ventilator with its inspiratory and expiratory circuits 
2. The patient. 

3. The interface between the above two together. 


9. What are the aims of ventilation? 
* Optimize alveolar gas exchange. 
* Modify patients own respiratory activity to reduce work of breathing. 


10. What are the modes of mechanical ventilation? 
e Volume controlled. 

* Pressure controlled. 

e Spontaneously controlled. 


11. What is minute ventilation? 
The amount of air inspired per minute. 
Minute ventilation = respiratory rate per minute x tidal volume. 


12. Can you estimate the minute ventilation in a 70kg man? 
The normal tidal volume is 8- 10 ml per kg of weight. 

So the tidal volume for a 70kg person is 70 x 10ml = 700ml 
The average normal RR is 15. 

So 700ml x 15 = 10.5L per minute 


13. What are the complications associated with mechanical ventilation? 

e Ventilator associated lung injury - barotrauma/volutrauma causing pneumothorax, 
Pneumomediastinum, emphysema. 

e Ventilator associated pneumonia. 

* Oxygen toxicity. 

* Diaphragm atrophy. 

e Cardiovascular complications - decrease preload and SV. 

* Gastrointestinal complications - e.g. ileus, oesophagitis, upper GI haemorrhage. 

* Laryngotracheal damage relating to ET tube- stenosis, tracheobronchitis, vocal cord 
trauma. 

* Equipment failure. 


14. When should patients be weaned? 

When patients can support their own ventilation and oxygenation. 

Encouraging signs during trials of spontaneous breathing are minimal ventilation settings 
with: 

e Fio2 < 50%. 

e PEEP < 8 cm H20. 
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Melaena 


75 year old gentleman .Admitted with severe melaena. 

PMH: IHD, HTN, NIDDM, prev MI, CCF. 

Drugs: Aspirin, Ramipril, Atenolol, ISMN, Nicorandil, Furosemide, Simvastatin, Glicazide, 
Metformin. 

The decision is made to put in a central line to aid fluid management. 


1. What are the NICE guidelines regarding insertion of central lines? 

They should all be ultrasound guided for internal jugular vein cannulation and patients 
should have a post-procedure radiograph to ensure proper placement and rule out 
pneumothorax. 


2. Can you describe the anatomical markings to locate the internal jugular vein and the 
technique for insertion of the central line? 

The internal jugular vein lies laterally to the carotid artery at the apex of the triangle, 
formed by the clavicle and the two heads of the sternocleidomastoid muscle. Introduce 
the needle into the centre of the triangle formed by the two lower heads of the 
sternocleidomastoid muscle and the clavicle. Palpate the carotid artery and ensure that 
the needle enters the skin lateral to the artery. Direct the needle at a 30 degree angle in 
the frontal plane, aiming towards the ipsilateral nipple. Once blood is aspirated, cannulate 
the vein using the Seldinger technique. Perform check chest X-ray to confirm position and 
exclude pneumothorax. 


3. The NHS recommends maximal barrier precautions - what does this mean? 
Gown and mask for eye protection. 


4. Look at this chest radiograph. Point out the tip of the CVP line? Where should it lie? 
It should lie in the SVC, just above the entrance to the right atrium. 
5. Draw a CVP trace - what causes the waves? 


This is the same as the JVP waveform 


There are 3 waves: v 

a wave - atrial contraction. X 

c wave - closure of tricuspid valve. Central Venous Trace 
v wave - venous return to the right atrium. 
There are 2 descents 

X descent - atrial relaxation. 

Y descent - opening of the tricuspid valve. 


6. What complication of CVP insertion does the CXR show? 
Pneumothorax. 


7. Name two other possible complications? 
Bleeding, Infection. 


8. The next two radiographs tell a story following central line insertion. There are two 
things wrong with this chest radiograph here. What are they? 

There is a tension pneumothorax. The second answer is typically given as there should be 
no chest radiographs with this seen. 


9. What has happened since the previous chest radiograph? 
There has been insertion of a chest drain and the lung has 
reinstated. 

Normally, the drain would be sited in the towards the apex in a 
pneumothorax and towards the base in a haemothorax, unlike in 
this radiograph. 


166 


Myocardial infarctions and surgery 


A 69 year old gentleman has been admitted for an anterior resection.3 weeks ago, he 
suffered an anterior myocardial infarction for which he underwent percutaneous 
coronary intervention (PCI) and insertion of a drug eluting stent. His medications at 
present include: simvastatin, aspirin, clopidogrel, atenolol and ramipril. 

PMH - Hypertension and diet controlled type 2 diabetes. 


1. What does this ECG show? 


A simple approach is to start by commenting on rate/rhythm/axis, then to work 
sequentially through: 

* P wave (present? Abnormal?). 

e PR interval. 

* QRS segment (wide or narrow? Present after every P wave? Any pathological Q waves 
or evidence of BBB?) 

* ST segment (isoelectric or is there evidence of ST elevation or depression? Evidence of 
digoxin therapy: sagging of the ST segment, commonly referred to as Salvador Dali's 
mustache!). 

* T waves (inverted?). 

* QT interval (prolonged?). 


2. What is the percentage of reinfarction if major surgery is performed within the 3 
months following an MI? 
Approximately 302 (figure comes from trials from the Mayo Clinic in the 70s). 


5. What is the percentage of reinfarction if major surgery is performed between 4 and 6 
months post MI? 
10-15% risk. 


4. What is the percentage of reinfarction if major surgery is performed greater than 6 
months after surgery? 
5% approximately. 


5. What is the mechanism of action of clopidogrel? 


Clopidogrel is an 'antiplatelet agent! which acts by reducing platelet aggregation. It does 
this by irreversibly inhibiting a receptor for ADP on platelet cell membranes. 
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6. How long does the effect of clopidogrel last? 
8 days (as this is the average lifespan of a platelet). 


7. What is the mechanism of action of aspirin? 

Aspirin is both a COX-1 and COX-2 inhibitor. It prevents platelet aggregation and activation 
by inhibiting COX-1 which would normally convert arachidonic acid to prostaglandins, 
which themselves are converted into thromboxane A2 which is responsible for platelet 
activation and aggregation. By doing so, aspirin also prevents the production of 
prostaglandins which stimulate the production of protective mucus in the stomach and 
can lead to peptic ulcer disease. 

The effects of inhibiting COX-2 are those which are targeted by COX- inhibitors and these 
include analgesic, anti-inflammatory and antipyretic actions. 


8. What is the approximate percentage increase in blood loss occurring in patients who 
are receiving both aspirin and clopidogrel? 

A large range is quoted in the literature, but approximately 15% for a single agent and 30% 
for dual agent antiplatelet therapy. 


9. What advice would you give regarding this gentleman's aspirin and clopidogrel 
postoperatively? 
| would advise him to restart these as soon as possible. 


10. What are the complications of these being stopped for too long? 

The answer to this depends on the indication for being on these antiplatelet agents: 

If for primary or secondary prevention, the risk of stopping these is very low, although 
slightly higher obviously in secondary prevention. 

If the patient is on these following insertion of a cardiac stent as the gentleman in this 
question is, then the risk is not nearly as low and a balanced decision between the 
surgeon, cardiologist, anaesthetist and of course the patient, must be employed. 


11. Give 2 measures other than meticulous technique to reduce blood loss intra- 
operatively? 

Any 2 of: 

* Cell savers. 

* Tourniquets. 

* Optimizing preoperative state e.g. normal platelet count and clotting (PT and APTT), 
stopping any anticoagulants such as aspirin and clopidogrel. 

* Physiological hypotension. 


12. What are the systemic side effects of NSAIDs? 

Splitting these up into systems, these include: 

* GI: Dyspepsia, gastritis, peptic ulceration. 

* Renal: May precipitate acute renal failure. 

e Cardiovascular: salt and water retention can precipitate or worsen heart failure. 

* Coagulopathy: Inhibition of thromboxane A2. production leads to a reduced capacity 
for platelet aggregation and therefore formation of the primary platelet plug. 
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* Bronchospasm Inhibition of COX-1 leads to arachidonic acid being metabolized to 
leukotrienes, which can induce bronchospasm. 
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Nutrition 


A 65 year old gentleman was admitted 3 days ago with acute pancreatitis and his 
Glasgow Score is 2. Your consultant is keen that he receives adequate nutrition and 
wants to see how much you understand about the different types of nutrition. 


1. What is the metabolic response to injury? 

The metabolic response to injury can be divided into two distinct phases: 

* Ebb phase: Decreased cardiac output and metabolic rate, decreased energy 
expenditure, hypothermia. 

* Flow phase: 

Catabolic phase: Energy is released from fat and protein stores, i.e. weight loss. 
Anabolic phase: Increase in protein and fat storage, i.e. weight gain. 


2. Have you heard of the respiratory quotient? 

The respiratory quotient is a ratio of carbon dioxide excretion to oxygen consumption 
which determines which food is being metabolized during cellular respiration. 
Respiratory quotient (RQ) = Co2 excreted/o2 consumed. 

RQs: 

e Carbohydrate 1. 

* Protein 0.9. 

e Fat 0.7. 


5. What types of feeding do you know about? 
Enteral and parenteral. 


4. What are the different methods of enteral feeding? 

* Oral. 

* Nasogastric tube. 

* Nasojejunal tube. 

* Percutaneous endoscopic gastrostomy (PEG)/jejunostomy. 


5. Can you name some differences between NG and NJ tubes? 

NJ tubes are smaller in diameter and more prone to kinking and blocking. 

NJ tube bypasses the stomach therefore decreasing the risk of pulmonary aspiration. 
NJ may need to be placed under endoscopic/fluoroscopic guidance leading to a delay in 
feeding. 


6. What type of enteral tube feeding is preferred in pancreatitis and why? 

NJ tube feeding, because it bypasses the duodenojejunal flexure. This is important as 
food in the duodenum causes a release of cholecystokinin, which exacerbates the 
pancreatic inflammatory process. 


7. What are the complications of enteral feeding? 

Tube related -kinking/ misplacement/ migration of tube - Infection - sinusitis, aspiration 
pneumonia. 

Feed related - diarrhoea, nausea, vomiting, high residual volume, refeeding syndrome, 
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fluid/electrolyte disturbance. 


8. What are the complications of parenteral nutrition? 
Line related - infection, thrombosis, pneumothorax, haemothorax, migration of line. 
Feed related - Fluid/electrolyte imbalance, hyper/hypoglycaemia. 


9. Do you know of any other disadvantages of TPN (total parenteral nutrition)? 
TPN is more expensive then enteral nutrition. It also thought to increase the acute phase 
response as well as leading to gut atrophy. 


10 .How is tolerance to feeding monitored? 

Poor tolerance is considered when patients have high residual volumes and/or symptoms 
of nausea, vomiting, diarrhoea, or aspiration of feeding formula. 

Blood tests are also useful in monitoring electrolytes and LFTs and adjusting feed 
contents as necessary. 


11.How might you improve poor tolerance? 

In this patient with pancreatitis NJ tube feeding is preferred. Monitor the position of the 
NJ tube to ensure it hasn't migrated. The tube needs to be past the Ligament of Treitz 
which marks the duodenojejunal flexure. 

Use NJ tube on continuous feed instead of bolus feed. 
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Pain 
You are called to the ward after a patient who had an uneventful hip replacement 


operation is complaining of pain. They are on PRN paracetamol, diclofenac and 
oromorph. 


1. How could you optimize pain relief? 

| would use the WHO pain ladder, developed for cancer pain, as a guide. As a general rule, 
all patients requiring analgesia should be on regular paracetamol and another non-opioids 
such as ibuprofen/diclofenac regularly if the operating surgeon was happy for me to do 
so and there were no contraindications to NSAIDs. If this is insufficient then regular oral 
morphine can be added once the daily requirements are known. 

WHO Pain Ladder: 

1. Simple Analgesia. 

2. Compound analgesia/weak opioids. 

3. Opiates. 


2. What are the systemic side-effects of NSAIDs that the consultant may be concerned 
about? 

Splitting these up into systems, they include: 

* GI: Dyspepsia, gastritis, peptic ulceration. 

* Renal: May precipitate acute renal failure. 

e Cardiovascular: Salt and water retention can precipitate or worsen heart failure. 

* Coagulopathy: Inhibition of thromboxane A2. production leads to a reduced capacity 
for platelet aggregation and therefore formation of the primary platelet plug. 

e Bronchospasm Inhibition of COX- leads to arachidonic acid being metabolized to 
leukotrienes, which can induce bronchospasm. 


5. What else could you give? 
| could start Patient Controlled Analgesia - PCA - which allows them to administer their 
own pain relief as they require. 


4. How does PCA work, and what safety mechanisms does it have? 

An infusion pump, normally containing an opiate, delivers a bolus of intravenous 
analgesia when the patient presses a button (an initial loading dose is required before 
hand). Over dosage is avoided by limiting both the size of the bolus and the frequency of 
administration. 

Moreover, patients will fall asleep before overdosing. A lock out period is set, normally 
between 3 and 10 minutes, within which time pressing the button again will not result in a 
bolus of analgesia. In addition a one way valve preventing back flow of opiate into the 
infusion chamber, which could result in overdose when redelivered. It is considered a safe 
form of postoperative analgesia. Patients tend to like these due to the control this gives 
them over their own analgesia , but if patients fall asleep they can wake up in severe pain. 


5. What opiates and doses would you use? 


| would follow local Trust policy, but one example regimen is diamophine 0.5mg-1.5mg 
bolus with a lock out period of 3-5 minutes. 
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6. What are the complications of a morphine overdose? 

The most severe complication of a morphine overdose is respiratory depression leading 
to apnoea and respiratory failure, which can lead to coma and death. Other sequelae 
include confusion, pinpoint pupils, hypotension and, classically, patients might complain 
of itchiness. 


7. How would you treat a suspected morphine overdose? 

| would assess the patient's Airway, Breathing and Circulation, instituting appropriate 
treatment. Specifically | would prescribe naloxone, remembering that the half-life of 
naloxone is less than that of most morphine compounds. If appropriate, | would contact 
HOU/ITU and consider a naloxone infusion with senior help. 


8. What dose of naloxone would you give? 

0.4-2mg IV initially, and repeat every 2-3 minutes if no response to a max of 10mg. | would 
confirm this dose in the BNF before prescribing as it is not a drug | regularly prescribe. 
Naloxone has a short half-life so it is important to recognize that multiple doses may be 
required. If this does not work up to the maximum dose then the patient will require 
ventilatory support on the ITU. 


9. What is an epidural? 

An epidural involves insertion of a large bore needle into the space between the dura and 
ligamentum flavum of the spine (i.e. the extradural space) to provide a continuous 
infusion of analgesia for peri-operative pain control. Typically the infusion will contain a 
local anaesthetic such as lidocaine or bupivacaine with an opiate such as fentanyl. It 
provides analgesia at and below a certain nerve root. 


10. What determines the area/level of analgesia achieved with an epidural? 
This depends on the following factors: 

e Patient position. 

* Level that the epidural is placed. 

e Rate of infusion. 

* Type of medication used. 


11. What layers are traversed when placing an epidural? 

e Skin. 

e Subcutaneous fat. 

e Supraspinous ligament. 

e Interspinous ligament. 

* Ligamentum flavum. 

Your needle is now in the epidural space, the next structure your needle would meet 
being the dura mater. 


12. What are the complications of an epidural? 

The most life threatening side-effect of an epidural is respiratory depression, or arrest 
at/above C4. Further risks include haematoma, infection, dural tap, backache and urinary 
retention. 
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Epidurals must be managed carefully in anticoagulated patients. If a patient is given 
heparin, you must wait 12 hours before removing the epidural, and a further 2 hours must 
be allowed before another dose is given. 


13. How is the sensation of pain transmitted? 

Pain is transmitted via fast A-delta fibres (sharp pain) and slower C fibres (dull pain) to the 
lateral spinothalamic tracts of the spinal cord. From there they are transmitted to the 
thalamus. 

There are 4 stages to transmission of pain sensation: 

1. Transduction (drugs such as NSAIDs control pain here). 

2. Transmission (local anaesthetics act here). 

3. Modulation (e.g. TEMS). 

4. Perception (opioids). 

Pain control can be divided into' bottom-up' (i.e. control at pain receptor such as NSAIDs) 
and 'top-down! (e.g. opiates act on descending antinociceptive tracts via endorphins and 
enkephalins). 


Motor and descending (efferent) Sensory and ascending 
pathways (red) | (afferent) pathw ays 
(blue) 
Pyt mádal Bact 
Lateral comcospmarl tact Der «ad Column Medial 
Anterior corte espina! tract Lemniscus System 
Gracie tasoculus 
Cuneate tasckulus 
Exvapyranredal Tracts Spinecerebetr Tracts 


Pudrespinal tart 
Petculespimal tacts 


Posterior spenocerebeliar tract 
Antenor spinecerebetar tract 
Olworpins! tract 
Vestibutospnal tart Antor otaw al System 
Lamral spinothalamic tract 
Anterior Gpinatatanic Tact 


Spino- alkar thers 


Spinal cord tracts (no need to memorise but you should be having flashbacks of 
neuroanatomy!) 
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Polytrauma 


Car travelling at 40mph hits a 35 year old. 
GCS 15/15 

HR 130, BP 85/40 

RR 30, Sats 88% 


1. What is shock? 
Shock is inadequate tissue perfusion for metabolic requirements. 


2. How would you manage this patient? 

A patient involved in this severity of trauma will require an urgent and full ATLS approach 
to their initial management, starting with Airway with cervical spine control. The C-spine 
should be immobilized with all three of a hard collar, sandbags and tape, in addition to 
assessing their airway. Initially this can be done by speaking to the patient and if they can 
chat back to you their airway is secure. If not, it must be formally assessed with the 
look/listen/feel approach by looking in the mouth for foreign bodies or trauma, 
attempting suction if appropriate, listening for abnormal breath sounds such as stridor or 
hoarseness of the voice and feeling for breath on your cheek. 

We would then turn our attention to breathing and ventilation, starting with high flow 
oxygen through a non-rebreath mask as other members of the team are attaching 
monitoring at this stage include pulse from a 3 lead ECG, non-invasive BP, Sais, RR and 
temperature. Again, an 

inspection/palpation/percussion/auscultation approach is taken, looking for any obvious 
chest injuries such as open wounds or flail segments. You would also look for respiratory 
distress, count RR and look for symmetrical chest wall movement. Palpation can be 
performed for a central trachea and any subcutaneous emphysema. Percussion is 
performed to identify and obvious pneumothorax or haemothrorax, finishing with 
auscultation of the lung fields. 

Moving on to circulation with haemorrhage control, one would gain IV access with 2 large 
bore cannulae into the antecubital fossae, taking blood for FBC, U&Es, LFTs, glucose, 
lactate, coag and X-match for at least 4 units of bloods. | would then commence fluid 
resuscitation with 2L of warmed crystalloid and move on to looking for any obvious 
source of bleeding in the chest, abdomen, pelvis, long bones or floor (the 5 areas 
discussed in ATLS). If there was any question of a pelvic injury | would put on a pelvic 
binder and it would be appropriate to ask for a trauma series of c-spine, chest and pelvic 
XR at this stage, as long as they don't get in the way of resuscitation. Other investigations 
at this stage could include ECG and ABG depending on the staffing levels available. 
Moving onto Disability, one would assess the pupils, perform an AVPU or GCS score and 
DON'T EVER FORGET BLOOD GLUCOSE. 

Environment/exposure is next where the patient is completely undressed, taking care to 
prevent hypothermia and respect privacy, and they are then logroller to look for any 
other obvious injuries at the end of the primary survey. Consideration can be given at this 
stage to urinary catheterization and NG tubes. 
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Note: If the patient deteriorates, or you have performed an intervention, you must always 
return to Airway with cervical spine control and assess the patient again in a logical order. 


3. Given that the patient has hypovolaemic shock what % blood loss would you expect? 
Grade 3 shock i.e. 30-40% as they have decreased BP but they have a pulse <140 and a GCS 
15/15. In a normal 70kg man, this would equate to 1.5-2L. 

Note An excellent learning point here is that patients must have at least grade 3 shock 
before they become hypotensive i.e. lost at least 30% of their circulating volume, hence 
the importance of acting on tachycardia and tachypnoea. 


Class I I I IV 
Blood loss (ml) Up 10 750 750-1500 1500-2000 22000 
In a 7okg male 

Blood loss (%) Up to 15 15-30 30-40 >40 

Pulse < 100 100- 120 120-140 >140 
BP Normal Normal (reduced Reduced Reduced 

pulse pressure) 

Respiratory rate 12-20 20-30 30-40 >35 

Urine Output (ml/hr) >30 20-30 5-15 Negligible 
Mental status Slightly Anxious Confused Confused/Litharge 
anxious 


4. How would you manage the hypovolaemic shock? 

As always, an ABCDE approach would be utilized. 

More specifically, they will require crystalloid and blood urgently, with urgent control of 
the bleeding e.g. pelvic binder/external fixation for pelvic injuries, stabilization of long 
bone fractures, laparotomy to control intra-abdominal bleeding. 


5. The oxygen saturation decrease to 85% and the medical student helpfully performs an 
ABG as follows: 

PH 7.1 

PaCo2 9.1 

Pao2 7.0 

Bicarb 23 

BE-2 

What does the ABG show? 

Respiratory acidaemia and type 2 respiratory failure. 

Note Acidaemia is too much acid in the blood i.e. the pH is below normal range as in this 
example of an ABG. Acidosis refers to a 'tendency toward acidaemia' e.g. a raised PaCo2 
but with a normal pH due to metabolic compensation. 


6. What might the underlying pathology be? 

All causes of type 1 respiratory failure can lead to type 2 when there is exhaustion, 
producing a pre-terminal hypercapnia. 

With the history and sats/ABG, there is either a central cause or head injury/spinal cord 
injury causing a pure type 2 respiratory failure (unlikely though given RR and GCS). ora 
severe type 1 respiratory failure such as pneumothorax (simple, tension, open or 
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haemothrorax). 


7. What is the next step? 

As mentioned earlier in this station, you would return to the airway part of ABCDE and 
start from the top, identifying and treating any life threatening causes as you encounter 
them. 


8. The abdomen is becoming distended and the heart rate has increased to 150. How 
would you proceed? 

Again, | would return to the airway part of ABCDE and start from the top, identifying and 
treating any life threatening causes as | found them. 

If the patient is stable, they can go for a CT of their abdomen. If haemodynamically 
unstable, they will require urgent laparotomy to control the bleeding. 

In this scenario, assuming the patient has had adequate management of their fluid 
resuscitation, they are unstable and would not be suitable for a CT (the 'Donut of Death’). 


9. The patient has received 2 units of blood within 30 minutes of arriving in the 
department. Name 3 potential transfusion problems? 

1. Immediate haemolytic transfusion reactions: Most severe haemolytic reactions are due 
to ABO incompatibility. Can present with rigors, loin pain, fever, hypotension and 
tachycardia. This is life threatening and requires urgent management. 

2. Bacterial contamination: Can present as fever, hypotension and tachycardia, thus is 
difficult to decide between this an haemolytic transfusion reaction. If unsure, treat for 
both with fluids and antibiotics (broad-spectrum) and consult HOU/ITU and haematology. 
3. TRALI (Transfusion-related acute lung injury) There is incompatibility between donor 
antibodies and recipient granulocytes. There is a similar picture to ARDS and can occur 
from 30 minutes to several days following transfusion. It presents as fever, 
breathlessness and cough and is treated as per ARDS. 

4. Transmission of infection: 

Risk of Hep Band Hep Cis 1 in 200,000 per unit of blood. 

Syphilis: Risk is approximately 1 in 200,000 per unit of blood. 

Risk of HIV is 1 in 2,000,000 per unit of blood. 

vCJD: a prion disease. Unknown levels of transmission. 

CMV: Very common and can be disastrous in the immunocompromised. 
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Postoperative confusion 


Mr. Andrews, a normally fit and well gentleman, is confused and 
hypotensive following a transurethral resection of the prostate operation. 


1. What are the possible causes? 

Causes of postop confusion include the effects of analgesia and sedation, metabolic 
causes such as hyponatraemia, sepsis, blood loss leading to hypovolaemic shock, 
hypoperfusion and cerebrovascular disease. Following a TURP, there is a syndrome 
named TURP syndrome that causes confusion and hypotension. 


2. What are the features of TURP syndrome? What causes it? 

TURP syndrome consists of restlessness, confusion, and blurred vision caused by a 
dilutional hypotonic hyponatraemia. Other features include initial hypertension due to 
fluid overload, followed by hypotension with associated heart failure and pulmonary 
oedema. 

It is caused by the use of a glycine-rich hypotonic irrigation solution. Absorption of this 
causes a severe dilutional hyponatraemia. 

Glycine solution is used for irrigation as opposed to saline intraoperatively as ionic 
solution limits diathermy use. 


3. What could be responsible for his confusion? 
Confusion can be explained by the hyponatraemia, in combination with high ammonia, as 
glycine from the irrigation fluid is broken down into ammonia in the liver. 


4. How does hyponatraemia cause confusion? 
By causing cerebral oedema. 


5. How would you manage this patient? 

It is important to stop the operation if ongoing and prevent further irrigation of 
hypotonic fluid. If not intubated | would ask the anaesthetist to consider intubating. | 
would send bloods, and ask the ODP for an urgent ABG to assess the electrolytes | would 
correct hypothermia by using a Bair hugger and infusing warm fluids slowly. | would fluid 
restrict and consider furosemide to treat the patient's fluid overload. | would regularly 
monitor bloods, especially the electrolytes and Hb, and treat any complications such as 
seizures and arrhythmias urgently. | would ensure the patient was transferred to an HDU 
or ITU setting and enlist the advice of an intensivist for their ongoing management. 


6. How can you avoid TURP syndrome? 
Limit the duration of surgery and minimize exposure to open venous sinuses through 
careful surgical resection. 


7. How does furosemide work? 

Loop diuretics such as furosemide act at the thick ascending limb of the loop of Henle. 
They act on the Na/K pump, preventing sodium reabsorption by the vasa recta, therefore 
preventing the creation of a concentration gradient and therefore prevent the urine from 
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becoming concentrated. 


8. What other diuretics are you aware of? 

The main other groups are: 

* Osmotic diuretics e.g. mannitol. 

* Thiazide diuretics e.g. bendroflumethiazide. 

* Potassium-sparing diuretics e.g. spironolactone and amiloride. 


9. How does mannitol work? 

Osmotic diuretics such as mannitol are filtered in the glomerulus, but cannot be 
reabsorbed. Their presence leads to an increase in the osmolality of the filtrate. To 
maintain osmotic balance, water is retained in the urine. 
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Postoperative pyrexia 


A 68 year old gentleman has had an anterior resection 5 days ago. At preassessment he 
was fit and well. You go to assess the patient on the ward. Patient is confused. RR 28, BP 
80/60, Temp 38.5, Chest clear. 

Abdo distended and tender, absent bowel sounds. 

Urine output 480mls over 24 hours = 20mls per hour. 

He weighs 8okg. 


1. What are the differential diagnoses? 

Most likely diagnosis is sepsis secondary to intra-abdominal infection and anastomotic 
leak. However, it would also be pertinent to rule out other sources such as PE, pneumonia 
or UTI. 


2. What is your initial management? 

As with any critically unwell surgical patient, he will require an urgent ABCDE assessment. 
Specifically, he will require: 

* High flow oxygen. 

e 2x large bore IV access in the antecubital fossae (ACFs). 

* Bloods including lactate, blood cultures, coagulation screen (these should be done in all 
septic patients) and cross-match. 

* Erect CXR (portable). 

* ABG. 

e Catheter if not already present. 

* Contact your senior and HOU/ITU. 


3. What are the 4 criteria of SIRS? 

Pulse »90. 

RR>20 or PaCo2 «4.3 kPa. 

WCC>12 or«4. 

Temp «36 or >38. 

2 or more are required for the diagnosis of SIRS. 


4. After initial resuscitation what principles would you use in managing the patient? 
After initial resuscitation, one would aim for early goal directed therapy and circulatory 
optimization. The patient will require antibiotics to cover for intra-abdominal sepsis and 
these should be given urgently and according to local policy. 

One would need to discuss the patient with the consultant in addition to considering if 
they require HOU/ITU. In conjunction with the consultant it could be decided if the 
patient need urgent surgery or would be suitable for further imaging. 


5. The blood results are as follows Na 139, K5.5, Ur 15.0, Creat 140 
What do the blood results show? 


Acute renal failure and hyperkalaemia. 


6. What are the potential risks of CT scan in this patient? 
* May worsen renal failure if using contrast. 
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* Patient may not be fit for CT scan: 'donut of death’. High risk with sending unstable 
patients for a CT scan. 


7. Urine output is 20mls and 16mls over last 2 hours respectively. What urine 

output would you like to achieve in this 80kg gentleman? 

Urine output should be at least o.5ml/kg/hour in order to achieve adequate end-organ 
perfusion. Therefore 40mls per hour for this patient. 


8. What are the likely causes of renal failure in this patient? 

* Hypotension due to sepsis and decreased SVR causing decreased renal perfusion. 
* Hypovolaemia causing decreased renal perfusion. 

You would also check to see if the patient is on any nephrotoxic medications as a 
confounding factor. 


9. Where should they be managed and why? 

HDU as he needs closer monitoring, specialist monitoring, increased frequency of 
observation and he has a single failing organ. 

He will also require CVP lines and arterial lines, with potential requirement for 
vasopressors. 


10. What communication issues need to be addressed? 

* Explain to the patient what is happening. 

* Discuss with family. 

* Liaise with anaesthetists, critical care and the patient's surgical team. 


post-op fevers called the 5 Ws: 

WATER, WIND, WALK, WOUND, & WEIRD DRUGS. 
WATER = urinary tract infections. 

WIND= atelectasis or pneumonia. 

WALK = deep vein thrombosis and therefore also PE. 


WOUND = surgical wound infection and deeper infections including anastomotic leaks. 


WEIRD DRUGS = drug induced fever. 
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Pre-assessment clinic 


You have been asked to review a 61 year old gentleman in your preassessment clinic 
who is scheduled for a TURP next week. Has had prostate trouble for over 5 years. 
PMH: Aortic valve replacement 2 years ago. 

Exercise tolerance is over 1 mile. 

Lies flat without difficulty. 

Drugs - Warfarin, bendroflumethiazide, doxazosin. 

O/E: HR 63, BP 125/85, Normal heart sounds, chest clear, no ankle oedema. 

PR reveals smooth enlarged prostate. 


1. Why might surgery in a patient with untreated aortic stenosis be dangerous? 

The coronary blood supply is limited as there is fixed cardiac output, and they can't 
respond to decreased afterload that may occur with anesthesia or blood loss. 

Note: For this reason, spinal anaesthetics are potentially dangerous as the drop in 
systemic blood pressure cannot be compensated for with an increased cardiac output. 
The relevant equation is as follows: 

Coronary perfusion pressure = Systemic diastolic arterial pressure -Left ventricular end- 
diastolic pressure. 


2. What is the axis of the ECG shown? What is the normal axis? 


This ECG shows left axis deviation. 
Normal axis is -30 to +90 degrees in the frontal plane. 


Note: There is an easy way to remember this by looking at leads I, II and IIl and 
determining if the deflection is predominantly positive or negative with respect to their 
positions in the image. The possibilities include: 

Leads | and II are both positive: NORMAL AXIS. 

Lead | positive; Leads II and Ill negative: This means the axis has shifted towards lead | 
andis therefore LEFT AXIS DEVIATION. 

Lead | is negative: RIGHT AXIS DEVIATION. 
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3. What does the ECG show? 


A | 
Ar * Ww | 


Left ventricular hypertrophy. 
Voltage criteria for definition = S in V1 + R in V5 or V6 (whichever is arge) > 35 mm (> 7 
large squares). 


4. What is doxazosin and how does it work? 

Doxazosin is an alpha blocker (alpha-1 adrenergic receptor blocker), which acts to relax 
the internal sphincter of the bladder and the smooth muscle of the prostate in order to 
reduce obstructive urinary symptoms secondary to benign prostatic hyperplasia. 


5. What is the result of stimulation of the muscarinic receptors found in the bladder? 
The detrusor muscle contracts. 
Note: This is due to action of the parasympathetic nervous system. 


6. State one complication that bendroflumethiazide can cause that may result in surgery 
being delayed? 

Hypokalaemia. 

Note: It can also cause hyponatraemia. 


7. Can you name an osmotic diuretic and describe its mechanism of action? 

One example is mannitol. It is filtered in the glomerulus, but cannot be reabsorbed. Its 
presence leads to an increase in the osmolality of the filtrate. To maintain osmotic 
balance, water is retained in the urine. 


8. Can you name a loop diuretic and describe its mechanism of action? 

One example is furosemide. It acts at the thick ascending limb of the loop of Henle. It acts 
on the Na/K pump, preventing sodium reabsorption by the vasa recta, therefore 
preventing the creation of a concentration gradient and therefore preventing the urine 
from becoming concentrated. 


9. Can you name a thiazide-type diuretic and describe its mechanism of action? 

One example is bendroflumethiazide. 

It acts on the proximal part of the distal convoluted tubule. It prevents reabsorption of 
sodium by blocking the sodium/chloride symporter, therefore preventing the urine 
becoming concentrated. 


10.Can you name a potassium sparing diuretic and describe its mechanism of action? 
One example is spironolactone. It acts in the distal part of the distal convoluted tubule. It 
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prevents activation of the Na/K exchange sites, which normally swap Na in the urine for K, 
which creates a concentration gradient and preventing this also prevents concentration 
of the urine. 

Note: Another example is amiloride. 

An obvious side effect of these is hyperkalaemia, with all other diuretics having the 
opposite effect of hypokalaemia. 


11. You note that the patient is on warfarin. What is warfarin's mechanism of action? 
it inhibits the action of vitamin K, which is an acceptable answer for the exam. The answer 
which is entirely accurate is that inhibits the enzyme vitamin K epoxide reductase. 


12. Which of the clotting factors depend on vitamin K for their production? 
Clotting factors 2, 7, 9, 10 are the vitamin K dependent clotting factors. 


13. What is INR? 

International normalized ratio. It is a standardized measure of the extrinsic pathway 
between different labs around the world. 

Note: The mnemonic WEPT is an easy way of remembering the intricacies of warfarin 
e Warfarin. 

* Extrinsic pathway. 

e Prothrombin Time. 


14. How can warfarin be reversed? 

Fresh frozen plasma and IV Vitamin K are both useful but can be slow. In an emergency, 
the use of prothrombin complex concentrate e.g. Beriplex, which contains clotting 
factors 2, 7, 9 and 10 can be used in consultation with haematology. 

Note: Excellent guidelines on the reversal of warfarin at different pathological levels of 
INR and different levels of bleeding are available in the BNF in the section on warfarin. 
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Sedation 


Sedation skills are an adjunct to surgical procedures and, although more commonly 
performed by other physicians e.g. anaesthetists and emergency doctors, as a surgeon 
you must have a good working knowledge of sedation and occasionally will be called 
upon to administer it yourself. 


1. What is sedation? 
An alteration in consciousness +/- analgesia +/- decreased anxiety. 


2. What is the difference between light (conscious) sedation and deep sedation and 
general anesthesia? 

Light (conscious) sedation: 

e Patient is able to maintain own airway with intact reflex mechanism. 
e Patient can respond to stimuli. 

e Has anxiolytic effects. 

Deep sedation: 

* Airway not necessarily patent and therefore may need support. 

* Repeated and painful stimuli needed for response. 

General Anesthesia: 

* Airway not protected 

e Patient not rousable. 


3. What are the indications for sedation? 

Uncomfortable diagnostic or therapeutic procedures of short duration not requiring a 
general anaesthetic, for example: 

e Endoscopy. 

* Reduction of dislocation joints/fractures in accident and emergency. 

* Imaging a nervous patient who would otherwise be too anxious to remain still. 

e Nervous dental patients. 

There are also other clinical indications e.g. in acute mania/psychosis, stimulant overdose, 
grand mal seizures. 


4. What are the contra-indications for sedation? 

* Clinically unstable patient. 

e Patient refusal. 

* Long-lasting procedure. 

* Not appropriately starved (i.e. 6 hours food, 2 hours clear fluids). 

* Lack of appropriate monitoring equipment (IV access, oximetry, ECG, BP, airway 
support, 02, reversal medications). 


5. What are the risks of sedation? 

* Respiratory depression. 

* Airway obstruction. 

* Confusion, agitation. 

* Hypotension. 

* Gastric regurgitation and aspiration. 
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6. Describe the technique of sedation? 

Staffing should include the surgical operator and a separate sedation trained individual to 
administer the drugs and monitor the patient. 

Monitoring includes: 

* Depth of sedation. 

* Respiration rate. 

* Oxygen saturation. 

* Heart rate. 

* 3 lead ECG. 

* End tidal Co2. 

* Blood pressure (every 5 minutes). 

* Pain. 

* Coping. 

e Distress. 

Titration using a multidrug approach ensuring patient is responsive at all times: 

* Analgesia (opioids). 

* Sedation, relaxation, amnesia (benzodiazepines/propofol/haloperidol) 

Always ensure antagonist/reversal agents are out and close at hand, should they be 
needed. 


7. You are the casualty officer responsible for a patient who has had his dislocated 
shoulder reduced under conscious sedation. The orthopaedic team are happy for him to 
be discharged to fracture clinic for the ongoing care of his shoulder. What criteria would 
you use to ensure the patient was safe to be discharged from A&E after having had 
conscious sedation? 

e Vital signs, mental function and motor function returning to baseline. 

* Pain controlled with oral analgesia. 

e Adequate oral intake. 

* Responsible adult at home to monitor for continued effects of sedation. 


8. Name three medications commonly used during sedation and how they are given? 

* Midazolam: 1-2mg per dose, intravenous, rapid onset (1-3 minutes). 

* Ketamine: 1mg/kg intravenous, rapid onset. 

* Propofol: 0.5-1mg/kg intravenous for induction, rapid onset. 

* Nitrous Oxide: inhaled 50:50 mixture with oxygen, patient controlled flow, rapid 
onset/offset. 

e Morphine: 0.05-0.10mg/kg intravenous for loading, rapid onset. 

(N.B. doses given as a guide only, check your local/national formulary for clinical practice). 


9. If required, what reversal agents are available for overdose of opioids and 
benzodiazepines? 

* Opioids. 

Naloxone: Opioids antagonist with competitive inhibition of mu receptors. 

Rapid reversal (1-3minutes). 

0.1-0.4mg intravenous dose (adults).Short half life therefore may need to repeat dose 
several times depending on clinical scenario. 

* Benzodiazepines. 
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Flumazenil: Blocks at GABA receptor level. 
Not commonly used in clinical practice as may precipitate seizures(supportive measures 
until effects of benzodiazepines have worn off is more common practice). 


187 


Sepsis 


1. What is the definition of sepsis and septic shock? 

Sepsis is the presence of clinical signs of SIRS, the systemic inflammatory response 
syndrome criteria, associated with infection either suspected or confirmed by culture or 
Gram stain. 

The SIRS criteria are as follows: 

e Temp >38 or <36. 

* HR >90. 

* RR >20 or Paeo2 «4.3. 

e WCC >12 or «4. 

2 or more of the above is sufficient for a diagnosis of SIRS. 

Septic shock is the presence of sepsis with resulting hypoperfusion of organs leading to 
organ dysfunction and hypotension despite adequate fluid replacement. 


2. How can you differentiate septic shock from hypovolaemic shock? 

In septic shock a patient will tend to have warm peripheries secondary to peripheral 
vasodilatation due to reduced systemic vascular resistance. The patient will likely be 
pyrexial, with bounding peripheral pulses. 

In hypovolaemic shock the peripheries are cool as there is an increase in the systemic 
vascular resistance. The patient will have the classic pale, anxious SHOCKS appearance. 


3. How can you increase the blood pressure in the context of sepsis? 

There are 2 ways, both using the following formula to figure this out from first principles 
(BP = Systemic Vascular Resistance x Cardiac Output). 

1. Increase the intravascular volume with IV fluids which therefore increase preload, 
therefore increasing the cardiac output and BP. 

2. Vasopressors can also be used to increase the systemic vascular resistance and 
therefore BP. Norepinephrine (noradrenaline) is the first choice in SIRS/sepsis - the alpha 
adrenergic effect causes potent vasoconstriction, raising the systemic vascular resistance. 
Note: Septic shock is a high output, low resistance state. 


4.Her clotting results become available. 

PT is raised 

APTT is raised 

Fibrinogen is low 

Platelets are low 

Hb is low 

What do you think could be happening? 

The High PT and APTT combined with low fibrinogen is suggestive of disseminated 
intravascular coagulation. 


5.What pathophysiology underlies this? 


There is pathological activation of the coagulation pathway with diffuse thrombus 
causing end vessel occlusion and consumption of clotting factors leading to an increased 
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bleeding tendency, often from mucous membranes. Organ failure ensues. 


6.What are D-dimers and why are they raised? 
D-dimers are fibrin breakdown products, which are high in DIC due to excessive activation 
of the fibrinolytic system. 


7-How would you manage this patient? 

This patient is clearly unwell, so | would manage her using an ABCDE approach with 
advice from the on-call hematologist for advice on product replacement. These would 
include platelets, FFP and sometimes packed red cells if the Hb was low due to a 
haemolytic anaemia. 

With regards to fluid balance, she will likely require a catheter and a CVP line with transfer 
to critical care i.e. HOU/ITU. 


8.This patient has been on aspirin and clopidogrel. How might this affect her platelets? 
Both reduce the number of functional platelets (but not the overall number seen in the 
full blood count) and are called 'antiplatelet agents’. 

* Aspirin irreversibly inactivates the cyclo-oxygenase enzyme, reducing the production of 
prostaglandin and thromboxane A-2. Reduced thromboxane A-2 reduces platelet 
aggregation. 

* Clopidogrel reduces platelet aggregation through irreversible inhibition of a receptor 
for ADP on platelet cell membranes. 

Note: The effect of both generally lasts for around 8 days (as this is the average lifespan 
of a platelet). 
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Shock 


Mrs. Patel has been brought in to a trauma unit following a large road traffic accident. 
An assessment of her ABCs have been done by the A&E registrar and he tells you that 
she is talking to him, has a respiratory rate of 23, sats maintained on high flow oxygen at 
97%, is in sinus tachycardia at 130/min, and has a BP of 90/40. BM is 6 and GCS 15. C-spine 
is clear, there is no pelvic fracture, and the chest X-ray is unremarkable. She has a 
painful abdomen, with guarding on palpation. 


1. What is your major concern in this lady? 
My major concern is that she has had a traumatic intra-abdominal injury and is in shock. 


2. What is the definition of shock? 
Shock is inadequate tissue perfusion to meet metabolic requirements. 


3. What type of shock is she likely to have? 
Hypovolaemic shock (in particular, the subset called hemorrhagic shock as likely 
secondary to blood loss). 


4. What is the potential blood loss from the following fractures? 
Humerus? Tibia? Femur? Pelvic fractures? 

Tibia: 750ml. 

Humerus: 750ml. 

Femur: 1.5L. 

Pelvis: 3L plus. 


5. What are the stages of hypovolaemic shock? 


Class l I I IV 
Blood loss (ml) Up 10 750 750-1500 1500-2000 >2000 
In a 7okg male 

Blood loss (%) Up to15 15-30 30-40 >40 

Pulse < 100 100- 120 120-140 >140 
BP Normal Normal (reduced Reduced Reduced 

pulse pressure) 

Respiratory rate 12-20 20-30 30-40 >35 

Urine Output (ml/hr) >30 20-30 5-15 Negligible 
Mental status Slightly Anxious Confused Confused/Litharge 
anxious 


There are 4 stages of hypovolaemic shock . 


6. What signs would be present in hypovolaemic shock? 

On clinical examination, one would expect to find a number of indicative signs These can 
be remembered with the phrase pale, anxious SHOCKS. 

On inspection, the patient may look pale and they may appear anxious. 

S is for Sinus tachycardia and tachypnoea. 

H is for Hypotension (a late sign not present until stage 3 of hypovolaemic shock). 
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O is for Oliguria. 

CK is for Cool Klammy peripheries. 

S is for Slow capillary refill. 

They would also have dry mucosae and a low JVP. 


7. How would you manage this patient? 

A patient involved in this severity of trauma will require an urgent and full ATLS and team- 
based approach to their initial management, starting with: 

Airway with cervical spine control. The C-spine should be immobilized with all three of a 
hard collar, sandbags and tape, in addition to assessing their airway. Initially this can be 
done by speaking to the patient and if they can chat back to you their airway is secure. If 
not, it must be formally assessed with the look/listen/feel approach by looking in the 
mouth for foreign bodies or trauma, attempting suction if appropriate, listening for 
abnormal breath sounds such as stridor or hoarseness of the voice and feeling for breath 
on your cheek. 

You would then turn your attention to breathing and ventilation, starting with high flow 
oxygen through a non-rebreath mask as other members of the team are attaching 
monitoring at this stage include pulse from a 3 lead ECG, non-invasive BP, sats, RR and 
temperature. Again, an inspection/ palpation percussion/ auscultation approach is taken, 
looking for any obvious chest injuries such as open wounds or flail segments. You would 
also look for respiratory distress, count RR and look for symmetrical chest wall 
movement. Palpation can be performed for a 

central trachea and any subcutaneous emphysema. Percussion is performed to identify 
and obvious pneumothorax or haemothrorax, finishing with auscultation of the lung 
fields. 

Moving on to circulation with haemorrhage control, | would gain IV access with 2 large 
bore cannulae into the antecubital fossae, taking blood for FBC, U&Es, LFTs, glucose, 
lactate, coag and X-match for at least 4 units of bloods. | would then commence fluid 
resuscitation with 2L of warmed crystalloid and move on to looking for any obvious 
source of bleeding in the chest, abdomen, pelvis, long bones or floor (the 5 areas 
discussed in ATLS). If there was any question of a pelvic injury | would put on a pelvic 
binder and it would be appropriate to ask for a trauma series of C-spine, chest and pelvic 
XR at this stage, as long as they don't get in the way of resuscitation. Other investigations 
at this stage could include ECG and ABG depending on the staffing levels available. 
Moving onto Disability, one would assess the pupils, perform an AVPU or GCS score and 
DON'T EVER FORGET BLOOD GLUCOSE. 

Environment/exposure is next where the patient is completely undressed, taking care to 
prevent hypothermia and respect privacy, and they are then log rolled to look for any 
other obvious injuries at the end of the primary survey. Consideration can be given at this 
stage to urinary catheterization and NG tubes. 

Note: If the patient deteriorates, or you have performed an intervention, you must always 
return to Airway with cervical spine control and assess the patient again in a logical order. 


8. Hb is 5. What fluids would you give? 


It is best to replace like for like with regards to what has been lost (blood in this situation) 
and, if fully cross matched blood is not yet available, Group o -ve blood is available in all 
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major hospitals (usually situated in A&E and theatre recovery). 


9. How does the blood you give her differ from her own blood? 
Packed red cells do not contain certain clotting factors (V and VIII), platelets, plasma or 
white cells. 


10. You end up giving her 6 units of blood and she is taken to theatre where a splenic 
rupture is diagnosed and the haemorrhage treated with a splenectomy. What is the 
definition of a massive transfusion? 

Massive transfusion in adults is the replacement of a person's complete blood volume in 
less than 24 hours or more than half a patient's blood volume in 4 hours. 


11. What are the complications of a massive transfusion? 

Complications include dilutional thrombocytopenia, coagulation factor depletion, 
hyperkalaemia, hypocalcaemia, acid base disturbances and hypothermia. In addition, 
acute respiratory distress can ensue. 


12. How do you prevent these complications? 

Send correctly labeled urgent bloods for coagulation, FBC, U&Es and cross match. A 
venous gas can give you immediate potassium and calcium levels. Warm the patient using 
a Bair hugger and warmed fluids if required, and replace blood components if depleted, 
guided by haematology advice. It is likely that the patient will require replacement of 
platelets and clotting factors / fibrinogen (Fresh Frozen Plasma for the latter).Different 
hospitals/trusts have varying protocols on the ratio of transfusion in the acute situation of 
RCC/platelets/FFP, with some trusts now advocating a 2:1:1 ratio in line with evidence 
from battlefield medicine. It would be worthwhile investigating your local policy prior to 
the exam. 


13. What considerations do you have post-splenectomy? 
Patients are more susceptible to infection, therefore prophylactic antibiotics, normally 
penicillin V and vaccinations are prescribed. 


14. What organisms are these patients susceptible to? 
They are susceptible to encapsulated organisms, including Neisseria meningitides, 
Haemophilus influenzae and Streptococcus pneumonia. 


Note: 

There are many way to classify shock. The easiest is to classify shock with respect to the 
underlying pathophysiology, of which there are 4 classifications: 

1. Hypovolaemic shock 

Causes include: 

* Dehydration secondary to vomiting, diarrhoea, high output stomas. 

* Haemorrhage. 


2. Obstructive shock 


Causes include: 
e Pulmonary embolism (right ventricular outflow obstruction). 
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e Cardiac tamponade. 
* Tension pneumothorax (in both of the latter 2, there is mechanical compression of the 
heart leading to an obstructive pump failure). 


3. Cardiogenic shock 
Causes include: 

* Myocardial infarction. 
* Arrythmias. 


4. Distributive shock 
Causes include: 

* Neurogenic shock. 
e Anaphylaxis. 

* Sepsis. 
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Steroids 


This question tests your knowledge of steroid synthesis; effects and related disorders. 


1. What is a steroid? 
It is an organic compound that contains a characteristic arrangement of 4 cycloalkane 
rings that are joined together. 


2. Do you know any examples of endogenous steroids? 
* Cholesterol. 

* Cortisol. 

* Testosterone. 

* Aldosterone. 

* Progesterone. 


3. What are the anatomical layers of the adrenal cortex and which hormones do they 
produce? 

From the outermost layer to the innermost: 

e Zona Glomerulosa: Produces mineralocorticoids i.e. aldosterone. 

* Zona fasciculata: Glucocorticoids i.e. cortisol. 

* Zona reticularis: Androgens and oestrogens. 


4. What leads to an increase in aldosterone production? 
* Increased rennin. 

e Reduced sodium. 

* Increased potassium. 


5. What are the physiological effects of aldosterone? 

e Sodium reabsorption and potassium excretion at the distal convoluting tubule and 
collecting duct. 

e Water balance: due to reabsorption of sodium - leads to water retention. 

* Acid base balance: due to excretion of potassium - can lead to a metabolic alkalosis. 


6. Summarise the main effects of glucocorticoids? 

- Metabolic effects: 

The term 'glucocorticoids' is named as such as it has a hyperglycemic effect. It does this 
by antagonizing insulin as well as stimulating gluconeogenesis. It stimulates protein 
synthesis by the liver and reduces protein synthesis by peripheral tissues. It stimulates 
lipolysis. 

- Non-metabolic effects: 

e Similar to aldosterone in that it stimulates sodium and water retention and excretion of 
potassium. 

e It has an anti-inflammatory effect. 

e It has an immunosuppressive effect. 

e It controls the body's stress response. 
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7. What leads to cortisol production? 

The hypothalamus produces corticotrophic releasing hormone (CRH) which stimulates 
the anterior pituitary to produce ACTH. This causes the adrenal gland to produce cortisol. 
Negative feedback from the increased cortisol to the hypothalamus limits the production 
of CRH. 


8. What hormones are produced by the anterior pituitary? 
* ACTH. 

e TSH. 

* Prolactin. 

e Growth Hormone. 

e FSH. 

e LH. 


9. What hormones are produced by the posterior pituitary? 
* Oxytocin. 
e ADH. 


10. What would you say to a patient who you are starting on steroids? 

That they shouldn't stop the steroids suddenly, but the drug should be tapered off slowly. 
They should make doctors aware they are on steroids if they are admitted to hospital or 
prior to surgery. There is an increased risk of infections. This is especially important to be 
aware of prior to surgery as the wound heals more slowly and there is an increased risk of 
wound infections. It can cause osteoporosis which is a medical term for thinning of the 
bones. This can lead to bone fractures. Steroids can lead to weight gain. It can increase 
blood sugar, and if you are diabetic can cause difficulty controlling the diabetes, and if not 
can occasionally cause diabetes to develop. 

It can lead to easy bruising. 

It can also lead to muscle weakness. 

It can cause mood/behavioral changes. 

It can also increase the risk of stomach ulcers, therefore do not take anti-inflammatory 
medication such as ibuprofen with it. 

Carry a steroid card or wear a Medic Alert bracelet so that if anything happens doctors 
know exactly what steroids you need and at what dose. 


11. A patient develops severe abdominal pain and unexplained shock post-op. He is noted 
to be on steroids. What is the likely cause? 
Addisonian Crisis. 


12. What are the 4 cardinal features of Addisonian crisis? 
* Abdominal pain. 

* Nausea/vomiting. 

e Unexplained shock. 

* Hyper/hypothermia. 


13. What is Addisonian Crisis? 
This is the acute reduction in circulating steroids. There are 2 types: 
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1. Primary: Adrenal supply of cortisol unable to meet the body's cortisol requirement. 
Addison's disease can lead to an acute addisonian crisis. 

2. Secondary: This is when exogenous steroids are suddenly stopped rather than being 
tapered off or a stress is induced on a patient who is on steroids with no concurrent 
increase in steroid dose e.g. trauma, surgery, infection. This means that the supply of 
cortisol has suddenly decreased or the demand of cortisol has suddenly increased with 
the adrenal gland unable to respond with an increase in supply. 


14. How would you manage this? 

| would follow the CCrISP protocol framework going through airway, breathing, 
circulation, disability and exposure. Within that framework the specific adjuncts of 
treatment for a patient with addisonian crisis is 

IV steroids. 

IVI. 

Adjust electrolytes. 


15. How could this have been prevented? 


Increasing the patient's steroid dose, and converting it to intravenous hydrocortisone 
prior to surgery could have prevented this. 
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Total hip replacement 


Fit 64 year old had THR under spinal anaesthetic from midday till 13:30 

PMH - Nil. 

Surgical notes: No unexpected blood loss - no wound drain in situ. 

Recovery - alert and pain free. 

Given 1L of Hartmann's 6 hourly in recovery and then returns to the ward at 3pm. Given 
500mls of colloid 'stat' for decreased BP at 4pm. 


1. Define Shock? 
Shock is inadequate tissue perfusion for metabolic requirements. 


2. Give 2 causes of hypotension in this patient? 
The main two causes would be hypovolaemia (due to dehydration or blood loss) or 
hypotension secondary to a spinal anesthesia. 


3. With these answers in mind, what types of shock are they? 
Respectively, these are hypovolaemic and distributive shock. 


4. Obs were done hourly for this patient. Was that appropriate? 

No, they should have been done with an increased frequency. Local health board policies 
are present on the checking of observations in post-operative patients and these have 
not been adhered to. Furthermore, patients with observations like those charted should 
be having more frequent observations in any context. 


5. What is the relationship between blood pressure (BP), cardiac output (CO) 
and systemic vascular resistance (SVR)? 
BP = CO x SVR. 


6. In sepsis and neurogenic shock what happens to SVR? 

It decreases. This is also the case in anaphylactic shock. This forms the basis of distributive 
shock: there is no problem with the pump (the heart), nor the volume of fluid; the 
underlying pathology is blood distributed to the wrong areas, hence the name 
distributive shock. 


7. Comment on the patient's fluid management between 3pm and 5pm? 

The patient was given 5oomls of crystalloid with no response. This should make the 
surgeon consider escalation with a further ABCDE assessment, bloods (including cross 
match), urinary catheter, contacting their senior and liaison with critical care for further 
management including CVP lines. 

Note: Urine output is a good indicator of renal perfusion and thus of overall fluid balance 
and adequacy of resuscitation in a sick patient. Furthermore, renal perfusion is closely 
linked to cerebral perfusion. 


8. The patient is given 1.5L of oral fluid at 5pm - why does this not increase the BP? 


This fluid would be spread evenly throughout the intracellular and extracellular space, 
therefore only a small percentage would be intravascular. 
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Note: Any patient in this situation should be made nil by mouth. This was just to 
demonstrate the importance of fluid choice. 


9.Where should this patient have been managed? 
HOU/ITU. 


Note: 

3 responses to a fluid challenge: 

e Non-responders: These patients are either profoundly hypovolaemic or there is another 
pathology responsible for their hypotension. 

* Transient responders: These patients display an increase in their blood pressure, before 
this returns to the pre fluid challenge level. These patients are hypovolaemic and require 
more fluid. This should also raise the possibility of ongoing bleeding. 

* Full responders: are patients who return to observations within the normal limits and 
are therefore close to normovolaemia. 


In ATLS terms, patients with haemorrhagic shock have the following needs depending on 
their response to a fluid challenge: 

* Non-responders: This group is most likely to require blood and operative intervention. 
* Transient responders: More like to require blood or operative intervention. 

* Full responders: Unlikely to require blood or operative intervention. 
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Tracheostomy Management 


You are the surgical SHO on nights and you cover ENT overnight. You receive a fast 
bleep from switchboard directing you to the Head and Neck ward. On arrival the nurses 
direct you to a patient who has a tracheostomy tube in situ day 1 post-operatively 
following a laryngectomy. 

He appears to be in significant distress. 


1. What do you do? 

Assess airway and ask the nurse to attach the observation monitor. 
Look for breathing movements of the chest. 

Listen for breathing sounds from the tracheostomy tube. 

Feel for air coming from the tracheostomy. 


2. The patient is alert but appears to have severe breathing difficulties and you cannot 
feel air coming from the tracheostomy tube. His saturations are 72%, RR 35 and HR 120. 
What do you do now? 

Ask the nurse to call for the anaesthetist on-call and get a tracheostomy kit ready. 


3.What are the key components of a tracheostomy kit? 

e tracheostomy tube of the same size. 

e tracheostomy tube one size smaller. 

* Resuscitation bag and mask. 

* wall/portable suction. 

e suction catheters. 

* 0.9% sodium chloride ampoule and 1 ml syringe to moisten plug. 


5. Whilst the nurse is calling the anaesthetist what do you do? 
Suction the tracheostomy tube. 


6 .Unfortunately this has not helped and despite your best efforts, you are unable to 
suction the blockage and the patient is beginning to become less responsive. 

What do you need to know about this tracheostomy tube? 

Whether it has an inner tube. 


7. The nursing staff inform you that this tracheostomy does indeed have an inner tube. 
So what do you do? 
Remove the inner tube and either clean it or change it. 


8. You remove the inner tube which is blocked with a thick mucus plug and you replace 
it for a spare one. The patient now has a patent airway. However, he is now 
unresponsive. 

How do you manage this patient? 

* Call 2222 

* Reassess airway. 

* Assess breathing. 
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e Assess circulation. 


9. The airway appears patent. He has a very poor respiratory effort with a RR of 5 per 
minute and his heart rate is 92. 

What do you do now? 

Connect a resuscitation bag with 15L oxygen flow to the tracheostomy tube and give 2 
breaths. 

Reassess. Continue manual ventilation - 6 breaths per minute. 


10. His saturations now increase to 98% and he becomes more alert. If this patient had 
had a single lumen tracheostomy and you were unable to remove the blockage with 
suction, what would you have needed to do? 

Extend the patient's neck with a towel rolled underneath the shoulders and remove and 
re-insert a new tracheostomy tube, either the same size, or one smaller, making sure to 
hold the stoma open with forceps whilst doing so. 


11. If you are asked to see a patient with a blocked tracheostomy with an intact larynx 
and you are unable to unblock or change the tracheostomy tube, how do you ventilate 
the patient? 

Via the mouth and nose. If it was a cuffed tracheostomy, it needs to be deflated first. 
Ensure to cover the stoma with gauze and tape to prevent air leak. 


12. What are the indications for tracheostomy? 

* Emergency airway compromise - supraglottitis, glottis pathologies 
(infection/neoplasm/cord palsies), trauma, foreign body, oedema from burns/anaphylaxis. 
* Prophylaxis - in preparation for major head and neck surgery. 

e Secretion management and pulmonary toilet. 

* Prolonged ventilation. 

* Protection of the trachea-bronchial tree - in neuromuscular disorders. 

* Congenital abnormalities - laryngeal hypoplasia. 


13. What are other early post-operative complications in tracheostomy patients? 
Bleeding, pneumothorax, dislodged/kinked tube, subcutaneous/mediastinal emphysema, 
tracheo-oesophageal fistula, granulation tissue. 


14. What are the types of tracheostomy tubes available? 
e Single and double cannula tubes. 

e Fenestrated and unfenestrated tubes. 

e Cuffed and uncuffed tubes. 
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Vomiting 

65yr old lady , Vomiting undigested and stale foods for 10 days. Can occur at any time, no 
associated factors. 

PMH - Fit and well. 

On examination: 

HR 105, BP 105/55 

Epigastric fullness. 

Bloods: 

Hb 12.3, WCC 9.8, Plt 143 

Na 125, K 1.9, HC03 42 

Ur 40.2, Creat 352, Glu 6.5 Chloride 62 

ABG: pH 7.56, PCo2 5.6, Po2 12.5, Bicarb 15, BE +7. 


1. This woman has bowel obstruction. What level is this likely to be at? 
The history and examination are suggestive of gastric outlet obstruction. 


2. What are the potential diagnoses? 
* Could be benign e.g. pyloric stenosis secondary to chronic peptic ulceration. 
* Could be malignant e.g. due to gastric or pancreatic carcinoma. 


3. What does the ABG show? 
Metabolic alkalosis. 


4. What is the typical biochemical abnormality in patients who have severe and 
prolonged vomiting? 

Blood tests will reveal hypokalaemic, hypochloraemic metabolic alkalosis/alkalaemia due 
to loss of gastric acid (which contains hydrochloric acid and potassium) via persistent 
vomiting. 

The potassium is decreased further by the body's release of aldosterone, in an attempt to 
compensate for the hypovolaemia due to the severe vomiting. 


5. What are the clinical features of hypokalaemia? 
Signs and symptoms can range from muscular weakness, myalgia, and muscle cramps in 
mild hypokalaemia to paralysis and hyporeflexia insevere hypokalaemia. 


6. What ECG changes might you see in a patient with hypokalaemia? 
Potential changes include: 

e Flat or inverted T waves. 

* U waves. 

* ST depression. 

* Prolonged PR interval. 


7. What is the optimal fluid replacement? 

Normal saline with K additive. 

In general there is a limit on the speed of potassium replacement using a peripheral line 
to 1ommol per hour. 
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If possible, correct on HDU with central line and give fluid and increase the rate of K+ 
infusion. 


202 


CHAPTER 3 


PATHOLOGY 


Amyloidosis 

Aneurysms 

Ascites 

Atherosclerosis 

Benign Breast Disease 
Bladder Pathology 
Clostridium Difficile 
Common definitions 
Endocrine conditions 
Heart transplantation 
Helicobacter Pylori 
Hypersensitivity reactions 
Infection 

Inflammation 
Inflammatory bowel disease 
Malignant Breast Disease 
Neck Lumps 

Necrosis and Apoptosis 
Neoplasia 

New-onset murmur 
Parotid Gland 

Polyps and diverticular disease 
Prostate Pathology 
Renal Transplant 
Scrotum 

Skin cancer 

Spleen 

Staging and Grading 

The renal tract 

The Stomach 
Thrombosis and Emboli 


Thyroid cancer and multiple endocrine neoplasia 


Tissue Diagnosis 
Tuberculosis 
Tumour markers 
Wound Healing 


203 


Amyloidosis 


This station will examine your knowledge of amyloidosis. 


1. What is amyloidosis? 

Amyloidosis is a life threatening condition in which there is deposition of abnormal 
fibrillar proteins known as amyloid in the extracellular tissue. The proteins are deposited 
in arigid, mesh like, sheet structure. 


2. Why are humans so susceptible to the complications of the amyloid protein? 
Humans have no enzyme that can break this structure down. 


3. What are the histological features of amyloidosis? 

Bright pink hyaline material on microscopy. 

Characteristic staining with 'Congo red' shows apple green membranes under polarized 
light. 


4. How can you classify amyloidosis? 

Classified by the protein involved. Either: 

* AL amyloid. 

* AA amyloid. 

* Familial amyloidosis: autosomal dominant disorder most commonly caused by a 
mutation in transthyretin. This is a transport protein produced by the liver. Clinical 
features very similar to AL amyloidosis. 

In many patients there is no clear distinction between AA and AL and overlap is frequent. 


5. Can you tell me more about the pathology of AL amyloid? 

Also known as amyloid of immune origin. 

Used to be referred to as primary amyloid. 

Clonal proliferation of plasma cells producing amyloidal monoclonal immunoglobulins. 
Organs involved include the heart, kidney, liver, spleen and peripheral nerves. 


6. Can you tell me more about the pathology of AA amyloid? 

Also known as amyloid of chronic inflammation. 

Used to be known as secondary amyloid. 

Results from macrophages releasing interleukins that stimulate hepatocytes to secrete 
serum amyloid protein A which is precursor to amyloid. 

Serum amyloid protein A is an acute phase protein. 


7. Give examples of chronic inflammatory conditions in which AA amyloid can occur? 
AA amyloid is seen in: 

e Rheumatoid arthritis: commonest cause of AA amyloid in the UK. 

e Inflammatory bowel disease. 

* Tuberculosis. 

* Bronchiectasis. 

* Renal cell carcinoma. 


204 


8. What are the clinical features of AL amyloid? 

e Kidneys: Proteinuria and nephrotic syndrome. 

* Cardiac: Restrictive cardiac disease and arrhythmias. 

e Nervous system: Peripheral neuropathy, carpal tunnel syndrome, autonomic 
neuropathy --> hypotension. 

* Gastro-intestinal tract: Macroglossia, bleeding, poor absorption, obstruction and 
perforation. 

e Vascular: Peri-orbital purpura. 


9. What are the clinical features of AA amyloid? 

* Liver: Hepatomegaly. 

* Kidney: Proteinuria and nephrotic syndrome--> chronic renal failure. 
e Spleen: Splenomegaly. 


10. How is amyloidosis diagnosed? 

Diagnosis is via tissue biopsy. 

Subcutaneous fat or rectal mucous (including submucosal vessels) are regarded as the 
best samples to take. It will be positive in affected individuals in 802 of cases. 

Oral, renal and liver biopsies have also been used and depend upon the organ affected. 
Isotope scanning can show hotspots of amyloid deposits. 


11. How is amyloidosis managed? 

* Medical: 

Supportive treatment is essential in managing symptoms such as renal failure and cardiac 
arrhythmias. 

AA amyloidosis can sometimes remain stable if the underlying chronic disease is well 
controlled. 

AL amyloidosis may respond to treatment for myeloma. 

Stem cell transplants have been used with varying results. 

e Surgical: 

Liver and renal transplants. However, disease recurrence has been reported in both. 


12. What is the prognosis of a patient with amyloidosis? 
Poor. Median survival reported as low as 1-2 years. 


13. What is the most common cause of death in a patient with amyloidosis? 
Myocardial amyloidosis leading to cardiac failure or a fatal cardiac arrhythmia. 


14. You read the pathology report of the next patient you are seeing in clinic. It says that 
there was a localized area of amyloid in the thyroid gland. Based on this, what neoplasm 
was removed from the thyroid gland? 

Medullary cell carcinoma. 


15. Your consultant now asks you where else isolated amyloid deposits can be found in 
the body? 

* Larynx. 

e Anywhere along the urinary tract. 
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* Aorta. 
* Pituitary gland. 
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Aneurysms 


This station is about vascular pathology. 


1. What is an aneurysm? 
An abnormal localized dilatation of a blood vessel to more than 1.5 its normal diameter. 


2. How are they classified? 


-Cause: 

* Acquired - Normally caused by atherosclerosis. 

* Traumatic e.g. popliteal aneurysms in horse-riders. 

e Inflammatory. 

* Infective e.g. Syphilis. 

* Congenital connective tissue disorders e.g. Marfan's and 
Ehlers-Danlos syndromes. 


Fusiform 


~Pseudoaneurysm 


-True vs. false (pseudoaneurysm = false aneurysm. This is a 
haematoma outside the vessel wall formed by a leaking 
hole). 


-Site: thoracic aorta, abdominal aorta or intracranial. 
-Size: giant vs. berry aneurysms. 
-Shape: fusiform vs. saccular. 


3. What diameter of the infrarenal aorta would you consider aneurysmal? 
The normal diameter of the infrarenal aorta is 2cm; therefore an aorta that was 3cm or 
larger would be considered aneurismal. 


4. What is the difference between a true aneurysm and a pseudoaneurysm? 

A true aneurysm involves all three layers of the vessel wall, the intima, media and 
adventitia, whereas a pseudoaneurysm or false aneurysm is bounded by only part of the 
vessel wall. 


5. What factors contribute to development of an abdominal aortic aneurysm? 
Atherosclerosis is the commonest cause of abdominal aortic aneurysms. Other causes 
include infection and trauma, and genetic disposition plays as role. 

Abdominal aortic aneurysms arise due to failure of the structural proteins involved in the 
aortic wall, in particular the elastin and collagen in the media. 

Atherosclerosis results in weakening of the mechanical structure, loss of elastic recoil, 
and degenerative ischaemic changes due to obstruction of the vasa vasorum. 

Risk factors for atherolsclerlosis include: 

e Smoking. 

* Hypertension. 

* Age. 

* Family History. 

* Hyperlipidaemia. 
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e Diabetes mellitus. 
e Male sex. 


6. What is the greatest risk factor for an abdominal aortic aneurysm? 
Smoking. 
Other risk factors include age (>60). male sex, hypertension and family history. 


7. What are the complications of aneurysms? 
* Rupture. 

e Thrombosis. 

* Embolism. 

* Infection. 

* Local pressure effects. 

* Fistula (e.g. aorto-enteric fistula). 


8. How does hypertension promote atherosclerosis? 

Although not fully understood, it is thought that hypertension promotes lipid entry into 
the vessel wall, increases the formation of smooth muscle and causes endothelial cell 
injury, all of which contribute to atherosclerosis. 


9. At what size would you consider an abdominal aortic aneurysm for repair? 

Generally | would consider an asymptomatic aneurysm for repair when it is above 4.5cm 
in diameter, or growing at a rate of > 1cm per year. 

Patients with an abdominal aorta of less than 3 cm require no further follow-up. 

If the aneurysm is 3-4 cm, annual ultrasound imaging should be used to monitor for 
further dilatation. AAAs 4-5.4 cm should be evaluated by ultrasound every 6 months, and 
patients with AAAs greater than 5.5 cm in diameter should be referred to a vascular 
surgeon for consideration of repair. 

All symptomatic aneurysms should be considered for repair. 


10. What is the operative mortality of AAA repair? 

For an elective non-ruptured AAA, mortality is around 3-52, usually due to intraoperative 
rupture, or subsequent myocardial infarction, renal failure or infection. 

50% of ruptured AAAs don't reach hospital, and of those operated on, there is a 50% 
mortality. 


11. What are the openings you might see in the posterior wall of 
the aneurysm? 

The posterior openings are the exiting lumbar arteries. They are a 
source of back bleeding during open abdominal aortic aneurysm 
repair. 


12. How do you deal with these arteries during repair of an abdominal aortic aneurysm? 
Lumbar artery orifices are normally oversewn to prevent back bleeding from collaterals. 
At repair there are several orifices you may see. Posteriorly are the lumbar arteries, 
laterally the renal arteries, which must be preserved; and anteriorly the superior and 
inferior mesenteric arteries. 
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In suprarenal AAA repair the superior mesenteric artery is normally reimplanted. The 
inferior mesenteric artery is occluded unless it is patent and not vigorously back bleeding, 
in which case it is also reimplanted. 


13. What is the best screening tool for AAA? 
Abdominal ultrasound imaging is probably best as it has few complications and measures 
to within 0.3cm accuracy. 


14. What alternative to open surgical repair is there? 

Another option is an endovascular AAA repair (EVAR). In an EVAR, a graft is placed into 
the AAA via the femoral artery to exclude the aneurysm sac, therefore reducing pressure 
on the weakened aneurysm wall. 


15. What specific complications of an EVAR do you know? 

Intraoperative complications include rupture of the aneurysm, and endoleak, where 
blood continues to leak into the aneurysm sac causing a delayed rupture. 
Postoperatively early complications include mesenteric ischaemia, renal failure, infection 
and myocardial infarction. 


16. What is aortic dissection? 

Aortic dissection is the forceful separation of the layers of the aortic wall due to a tear in 
the intima. Blood penetrates the space in between the intima and media causing them to 
be separated. 


17. How does this present clinically? 
Aortic dissection presents as a sudden severe chest pain, which is maximal at onset, 
radiating through to the back. It has a high mortality. 


18. Are there any genetic conditions that predispose to aortic dissection? 
Yes. Marfan's syndrome, Ehlers Danlos syndrome and osteogenesis imperfecta are 
connective tissue diseases associated with aortic dissection. 


19. How is aortic dissection classified? 


The Stanford classification splits aortic v 
dissection into type A and B. 
A, which also includes DeBakey type | and II, 
involves the ascending aorta. 
B, only the descending aorta is involved. 
20. Which type of dissection usually requires 
surgery? 
Percentage) 60% — | 10-15% | 25-30% — 


In general type A aortic dissections require 


surgical repair whereas type B aortic dissections [Type ^ | DeBakey! | DeBakeyll | DeBakey Ill | 


; ; ; Stanford B 
are managed with aggressive medical therapy. MEET 
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Ascites 


In this station you'll be tested on your knowledge of ascites, its causes and its 
pathogenesis. 


1. What is ascites? 
Ascites is the abnormal accumulation of fluid in the peritoneal cavity. 


2. How can the causes of ascites be divided? 

Causes can be split into transudates or exudates. Transudate is defined as protein content 
<30g/L compared with an exudate which is >30g/L. 

Another commonly used criteria is the SAAG (Serum-Ascites Albumin Gradient): A high 
gradient (>1.1 g/dl) indicates the ascites is due to portal hypertension. A low gradient («1 .1 
g/dl) is suggestive of ascites of non-portal hypertensive aetiology. 


3. Can you give some examples of transudates? 
These can be split up into those with portal hypertension and those with 
hypoalbuminaemia. 

-Increased portal venous pressure: 

e Cirrhosis. 

e Budd Chiari syndrome (occlusion of hepatic veins). 
* Thoracic duct obstruction. 

* Right sided cardiac failure. 

* Constrictive pericarditis. 

-Plasma oncotic changes due to hypoalbuminaemia: 
* Liver failure. 

* Protein losing enteropathy. 

e Starvation or cachexia. 

e Nephritic and nephrotic syndromes. 

* Renal failure. 


4. Can you give some causes of exudates? 

The main examples are inflammatory causes: these result in protein leakage (the 4 Ps): 
* Peritonitis: bacterial or tuberculosis. 

* Post-irradiation. 

* Peritoneal metastases. 

* Pancreatitis. 


5. How does ascites form, with respect to Starling's equation? 

The Starling equation is an equation that illustrates the role of hydrostatic and oncotic 
forces (the so-called Starling forces) in the movement of fluid across capillary 
membranes: 

Blood flows from the arterial end of a capillary to the venous end. The hydrostatic 
pressure is greater at the arterial end. This pressure exceeds the colloid oncotic pressure 
and therefore net movement of water is out of the capillary into the interstitial space. 
At the venous end of the capillary, the colloid oncotic pressure exceeds the hydrostatic 
pressure and water is pulled back into the capillary, hence the Starling 'filtration/re- 
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absorption! forces. 
Any excess fluid in the interstitial space goes into the lymphatic system. 
Therefore, all causes of oedema can be explained by changes in these forces. 


6. Using Starling's forces as a structure for your answer, what are the causes of pitting 
oedema at the ankles? 

Raised venous pressure (hydrostatic pressure): 
* Chronic venous insufficiency. 

* Right heart failure. 

* Volume overload e.g. renal failure. 

* Immobility. 

* Constrictive pericarditis. 

* Obesity (associated with water retention). 

* Pregnancy. 

Reduced oncotic pressure (hypoalbuminaemia): 
* Nephrotic syndrome. 

e Cirrhosis/liver failure. 

* Severe malnutrition. 

* Protein losing enteropathy e.g. IBD. 
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Atherosclerosis 


This station will test your knowledge of the formation of atherosclerosis and its 
potential complications throughout the body. 


1. What is atherosclerosis? 
Atherosclerosis is a pathological process of the vasculature in which an artery wall 
thickens as a result of the accumulation of fatty materials such as cholesterol. 


2. What is the pathophysiology of atherosclerosis? 

Atherosclerosis begins with endothelial dysfunction, resulting in migration of 
macrophages, some of which form foam cells and a lipid core. There is migration of 
vascular smooth muscle cells to form a fibrous cap. This process ultimately results in 
stenosis of the vessel and rupture of the cap can lead to thrombosis and possible 
infarction of the supplied tissue. 


3. What are the risk factors for atherosclerosis? 

e Smoking. 

* Hypertension. 

* Diabetes mellitus types 1 and 2. 

e Family history of atherosclerotic disease. 

* Increased cholesterol (in particular, increased LDL and decreased HDL). 


4. At which sites can atherosclerosis occur, leading to common medical problems? 
It can affect: 

* The aorta. 

* Coronary arteries. 

e Carotid arteries and cerebral vasculature. 

* Popliteal and lower limb vasculature. 


5. What problems can this give rise to when atherosclerosis affects the aorta? 

It can give rise to aortic aneurysms, distal embolic disease and claudication from occlusive 
aortoiliac disease. 

This can lead to aneurysm rupture, or critical/acute limb ischaemia. 


6. What problems can this give rise to when atherosclerosis affects the coronary 
arteries? 
This can give rise to angina or with thrombosis, can lead to acute MI. 


7. What problems can this give rise to when atherosclerosis affects the carotid arteries 
and cerebral vasculature? 
It can be asymptomatic or lead to transient ischaemic attacks or ischaemic strokes. 


8. What problems can this give rise to when atherosclerosis affects the popliteal and 
lower limb vasculature? 

This can cause intermittent claudication or distal embolic disease. It can also cause 
ulceration and critical limb ischaemia. 
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Distal embolisation may lead to gangrene of the toes and thrombosis of a popliteal 
aneurysm may cause acute limb ischaemia. 


9. What are the general medical and lifestyle treatment options for atheromatous 
disease? 


* Diet and pharmacological control of LDL with statins. 
e Antihypertensive. 


* Management of diabetes and strict blood sugar control. 
e Stop smoking and lifestyle modifications, including increasing levels of exercise. 
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Benign Breast Disease 


You are the CT1 in the breast clinic. Your consultant has chosen a number of patients 
with benign breast disease for you to see. 


1. The 1* patient is a 22 year old female with a lump in her right breast. What is the most 
likely diagnosis? 
Fibroadenoma. These are the most common breast lumps in females under 30 years. 


2. What is a fibroadenoma? 

Proliferation of epithelium and stromal tissue (biphasic lesion) of the duct lobules. They 
are well defined, rubbery, mobile lesions that are most commonly less than 5cm in 
diameter. Often referred to as a breast mouse due to their mobility. The most common 
site is outer, upper quadrant of the breast. They can be multiple and bilateral. 


3. Does a fibroadenoma require treatment? 
Normally no treatment is required but any female presenting with a breast lump should 
undergo triple assessment. 


4. What is triple assessment? 

1. Examination. 

2. Imaging (USS or mammogram). In patients aged under 35 - 40 years. USS is used as 
breast tissue is dense fibro-glandular and mammogram. In those» 40 years mammogram 
is used. 

3. Tissue sampling (FNA or core biopsy). 

Triple assessment is the gold standard for breast lump investigation. Triple assessment 
was generally carried out in a one stop clinic. However, core biopsies are now NICE 
recommended. Therefore, 2 stop clinics are increasing as histology is now performed. 


5. Can you name another biphasic breast lesion? 

Phylloides tumor. Larger than fibroadenomas and present in females in their 40s - 50s. 
Often grow rapidly. Caused by overgrowth of stromal component of breast tissue. They 
have a wide spectrum of benign and aggressive behavior. Treatment varies from wide 
local excision to mastectomy. 


6. The patient tells you that her mother had breast cysts. Your consultant asks you what 
are breast cysts? 

They are distended, involuted lobules that develop in peri-menopausal females. Rare 
after menopause, unless the patient is on hormone replacement therapy (HRT). 
Commonly, smooth, discrete lumps that are painful. Can be single or multiple. 
Mammography and USS confirm the diagnosis. If lesions persist then aspiration can be 
performed and the lesion should resolve. If the aspirate is blood stained or persists then 
triple assessment is required. 
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7. The next patient in clinic has been referred with mastalgia. Can you describe the 
different types of mastalgia? 

True mastalgia and chest wall pain. 

True mastalgia is cyclical in 2/3" of cases and non cyclical in the remaining 1/3". 


8. What causes true mastalgia? 
Caused by an exaggerated response of breast tissue to a change in hormones during the 
menstrual cycle. This results in breast enlargement, pain and nodularity. 


9. How do you manage true mastalgia? 

* Reassurance that it is a normal response to change in hormones. Less than 0.5% of 
breast cancers present with pain as the sole symptom. 

* Avoid caffeine. 

* Gammalinoleic acid. 

* Severe cases: danazol, bromocriptine, tamoxifen. 


10. The next patient is an emergency GP referral with a breast abscess. What is an 
abscess, and how can you classify breast abscesses? 

An abscess is a collection of pus surrounded by granulation or fibrous tissue. Breast 
abscesses can be divided into lactation and non lactation. 


11. The patient is 2 weeks postpartum. What is your diagnosis? 

This is most likely a lactation abscess: 

Occurs in approx. 5% of puerperal females. Most common in first weeks of breast feeding 
or during weaning as the baby's teeth develop and cause trauma or crack the skin around 
the nipple. 


12. Which bacteria most commonly cause lactation infections? 
Staphylococcus Aureus, staphylococcus Epidermidis and Streptococcus species. 


13. On examination this patient has an abscess. What are the clinical features of an 
abscess? 
Pain, redness, heat and swelling. 


14. How would you manage this patient? 

Analgesia. Oral antibiotics in cases of lactation mastitis. Mother should be encouraged to 

continuing breast feeding or expressing as this will prevent engorgement. If the patient is 
systemically unwell they will need admission for IV antibiotics. USS +/- drainage should be 
performed. 


15. Your consultant now asks you what is peri-ductal mastitis? 

This is a form of non-lactation mastitis that most commonly affects young females who 
smoke. 

Pathophysiology: unclear with histology showing active inflammation around non-dilated 
sub-areolar ducts. 

Presentation: pain, nipple retraction, nipple discharge, peri-areolar inflammation or 
abscess formation. 
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16. You are now asked what is Mondor's disease? 

Sudden onset of pain in breast with tenderness of a subcutaneous cord of tissue. This 
cord of tissue is sclerosing thrombophlebitis of a subcutaneous vein. Treatment is 
conservative with NSAIDs. It can take months for symptoms to settle. 


17. The next patient is male. He has been referred with gynaecomastia What is 
gynaecomastia? 
Enlargement of male breast tissue. Bilateral or unilateral. 


18. What are the causes of gynaecomastia? 
May be physiological or pathological. 

- Physiological: 

* Neonates. 

e Puberty. 

* Old age. 

- Pathological: 

* Liver failure. 

* Renal failure. 

e Testicular tumour: All patients should have their testicles examined as 5- 10% of 
testicular tumours present with gynaecomastia. 
* Testicular atrophy. 

e Adrenal tumours. 

* Thyrotoxicosis. 

* Hyperprolactinaemia. 

* Lung carcinoma. 

* Genetic: Klinefelter's syndrome. 

- Other causes: Principally drugs: 

e Spironolactone. 

* ACEI. 

e Calcium channel blockers. 

* Antifungal: ketoconazole. 

e Antibiotics: metronidazole, isoniazid. 

* Marijuana. 


19. How would you investigate this patient? 

This depends upon the suspected cause but any lump that is found in male breast tissue 
should undergo triple assessment. Breast cancer does occur in males!. USS is better than 
mammogram in males. If gynaecomastia is secondary to another condition then treating 
the primary cause should improve symptoms. 


20. The final patient of the clinic has been referred with nipple discharge. What key 
points must you ascertain from this patient? 

* Unilateral or bilateral. 

* Colour. 

* Arising spontaneously or on expressing. 

* Any history of breast disease. 
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* Any discharge with associated lump requires triple assessment. 


21. What causes do you know for nipple discharge? 

* Physiological discharge: 

Staining of undergarment or bed sheets. 

Discharge can vary greatly in colour from white, green, yellow to brown. No treatment 
required. 

* Duct ectasia: 

This is often an involutional change and therefore is most common in perimenopausal 
women. It is caused by shortening and dilatation of sub-areolar ducts which can present 
as nipple discharge, nipple retraction or a sub-areolar mass. Discharge can be cream in 
nature or bloodstained. Excision of duct is performed to exclude malignancy, especially if 
the discharge is blood stained. 

e Intra-ductal papilloma: 

Can present as a serous or blood stained discharge. There may be a palpable lump below 
the nipple. Breast cancer risk is increased with multi-ductal papillae. 

* Epithelial hyperplasia: 

This is an increase in the number of epithelial cells lining the terminal ducto-lobular units. 
Can be graded as mild, moderate or severe. Can give a blood colored nipple discharge. 
Patients with extensive epithelial hyperplasia appear to be at increased risk of 
malignancy. 

* Galactorrhoea: 

Bilateral milk discharge. Prolactin levels should be checked as this may be sign of a 
pituitary prolactinoma. 

* Gestational nipple discharge: 

Most common in 2" trimester. Can be blood stained due increased vascularity of breast 
tissue. 

* Blood stained discharge: 

Breast cancer (<5%). 

Duct ectasia. 

Intra-ductal papilloma. 

Epithelial hyperplasia. 

Gestational. 

All cases require triple assessment. 
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Bladder Pathology 


You are the urology SHO and have been called to see a 65 year old lady who presented 
to A&E with a history of haematuria. She is currently having difficulty passing urine. 


1. What is your likely differential diagnosis? 

* Bladder - bladder cancer, cystitis, bladder calculi. 
e Renal - renal cell cancer, pyelonephritis. 

e Ureteric - calculus. 

* Urethral - urethral stricture. 


2. She tells you that she has lost - 1 stone in weight over the past 6 months and that her 
haematuria has been painless. On examination she has a palpable bladder. What is your 
top differential? 

Bladder cancer. 


3. In that case, why do you think she is having trouble passing urine? 
e It is likely that she has developed clot retention from heavy bleeding from the cancer. 
* An alternative is that the cancer itself may be obstructing the opening to the urethra. 


4. How would you manage the patient in A&E? 

e ABCDE. 

* Bloods and IV access - FBC, U&E, LFTs, Group & Save. 

* Pass a 3-way catheter and perform bladder irrigation by rapidly passing 5oml boluses 
into the bladder to disperse any large clots. Then suction out the broken down clots 
whilst monitoring how much you are passing 

into and draining out of the bladder to prevent over-expansion. 

e Attach bladder irrigation and monitor residual volume and urine output. 

e Monitor fluid balance and IV fluid resuscitate if indicated. 

* Check haemoglobin and transfuse if necessary. 


5. What are the two commonest types of bladder cancer worldwide? 
e Transitional cell carcinoma. 
e Squamous cell carcinoma. 


6. Which is more common in the Western world? 
Transitional cell accounts for 90% of bladder cancer. 


7. What are the risk factors for transitional cell carcinoma of the bladder? 
e Smoking. 

e Rubber/leather manufacturers. 

* Dye - e.g. hairdressers. 


8. Where is squamous cell carcinoma more common and why? 

In African countries due to the presence of the parasite schistosoma haematobium 
transmitted by freshwater snails. It causes chronic inflammation of the bladder and 
ureters leading to bladder cancer and obstructive kidney disease. Here, 70% of bladder 
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cancer is of the squamous type. 


9. What are the causes of squamous cell carcinoma in the western world and why? 


Indwelling catheters and bladder calculi. These cause prolonged irritation to the bladder 


which can lead to metaplasia. 


10. Do you know any other types of bladder cancer? 
e Adenocarcinoma. 

e Small cell carcinoma. 

e Secondary metastatic deposits in bladder. 


11. How could you investigate this patient for bladder cancer? 

* The gold standard investigation is cystoscopy with biopsy. 

(NB fluorescence cystoscopy can be used as an adjunct to conventional cystoscopy) 
e Ultrasound. 

* Urine cytology. 

e +/- Staging CT/MRI. 


12. What are the surgical options for bladder cancer? 

It depends on the stage of the cancer but the options are: 

* Transurethral resection of the bladder using a resectoscope. 

e Partial cystectomy. 

e Simple cystectomy. 

* Radical cystectomy. 

* Remove the entire bladder, regional lymph nodes, part of the urethra plus: 
In men the prostate, seminal vesicles, and part of the vas deferens. 

In women: the cervix, uterus, ovaries, fallopian tubes and part of the vagina. 


13. Do you know of any other treatments used to help prevent recurrence? 
Intravesical BCG immunotherapy and chemotherapy. 
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Clostridium Difficile 


This station tests your knowledge of the Clostridium Difficile bacterium. 


1. What is clostridium? 

Clostridia are gram positive, rod shaped anaerobic bacteria, commonly found in soil, sand, 
clothing and faeces. They cause a broad spectrum of disease from surface contamination 
to necrotizing fasciitis. 


2. What types of clostridium organisms do you know? 
C. perfringens, C. tetani, C. botulinum, C. difficile. 


3. How does C. difficile present? 
There are a range of presentations from asymptomatic colonization to 
post operative diarrhoea to severe toxic colitis. 


4. What are the risk factors for the development of symptomatic C. difficile colitis? 
* Perioperative antibiotic use. 

* Transmission from hospital personnel. 

* Elderly age. 


5. How is it diagnosed? 
e Stool culture with identification of a specific cytopathic toxin. 
e Pseudomembranes on colonoscopy. 


6. How is it prevented? 

e Strict hand-washing with soap (C.Diff spores are resistant to alcohol gel). 
* Enteric precautions. 

* Prudent antibiotic prescribing. 

* Isolation of confirmed toxin positive cases, with barrier nursing. 


7. How is it treated? 
Antibiotic therapy with metronidazole +/- vancomycin. 


8. What is toxic megacolon? 

* Acute colonic distension characterized by a dilated colon, abdominal distension +/- 
fever, abdominal pain or shock. 

e Complication of inflammatory bowel disease and infections. 


9. How is toxic megacolon treated? 

* Resuscitation and decompression of the bowel e.g. with nasogastric drainage tube, 
rectal tube. 

* Surgical resection of the colon if not improving or decompression not achieved. 
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Common definitions 


This station will test your knowledge of the basic definitions which might be asked in 
the exam. It can be used as a last minute 'cram' of some of the more common 
definitions you'll be expected to know. 


1. What is an abscess? 
An abscess is a collection of pus surrounded by granulation or fibrous tissue. 


2. What is pus? 
Pus is a collection of neutrophils, together with dead or dying microorganisms. 


3. What is a cyst, and how is this different from a pseudocyst? 

A cyst is an abnormal membranous sac containing a gaseous, liquid, or semisolid 
substance. This differs from a pseudocyst in that a pseudocyst lacks epithelial or 
endothelial cells. 


4. What is a sinus? 
A sinus is a blind-ended track lined by granulation tissue, which normally connects an 
abscess to the skin. 


5. What is a stoma? 

A stoma is a surgical opening into a hollow viscus. It can be classified by anatomical site 
(colostomy, ileostomy, urostomy, tracheostomy, gastrostomy), temporary vs. permanent 
or the number of openings (loop vs. end). 


6. What is an aneurysm? 
An aneurysm is an abnormal, permanent, localized dilatation of a blood vessel to >1.5x its 
normal diameter. 


7. What are diverticula? 
A diverticulum is an abnormal out pouching of a hollow viscus into the surrounding 
tissues. 


8. What are the differences between a clot, a thrombus and an embolus? 

A thrombus is defined as solid material formed from the constituents of blood in flowing 
blood. When formed in stationary blood this is termed a clot. 

An embolus is defined as an abnormal mass of undissolved material that is carrier in the 
bloodstream from one place to another. 


9. What is necrosis? 
Necrosis is defined as abnormal tissue death during life. 


10. What are hypersensitivity reactions? 


A hypersensitivity reaction represents an exaggerated response of the host's immune 
system to a particular stimulus. 
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11. What is a tumour marker? 
A tumour marker is a substance which can found in the circulation of a patient with 
neoplasia. 


12. What is a polyp? 
A polyp is a pedunculated mass of tissue arising from an epithelial surface. 


13. What is a neoplasm? 

A neoplasm is an abnormal growth of tissue which displays: 

* Uncoordinated growth. 

* Growth which exceeds that of the normal tissue. 

* Growth which continues despite removal of the original stimulus. 


14. What is hyperplasia? 
Hyperplasia is an increase in the size of an organ or tissue through an increase in the 
NUMBER of cells. The cells are of normal size and morphology. 


15. What is hypertrophy? 
Hypertrophy is an increase in the size of an organ or tissue through an increase in the SIZE 
of the cells. The number of cells remains the same, as does the morphology. 


16. What is a hamartoma? 

A hamartoma is a tumour-like malformation composed of a disorganized arrangement of 
different amounts of tissue normally found at that site. It grows under normal growth 
controls. 


17. What is metaplasia? 
Metaplasia is a REVERSIBLE replacement of one fully differentiated cell type with another 
differentiated cell type. 


18. What is dysplasia? 

Dysplasia is disordered cellular development characterized by increased mitosis and 
pleomorphism but WITHOUT the ability to invade the basement membrane and 
metastasise. 

Note: Severe dysplasia = carcinoma-in-situ. 


19. What are carcinomas and sarcomas? 
A carcinoma is a malignant tumour of epithelial cells. 
A sarcoma is a malignant tumour of connective tissue. 


20. What is a metastasis? 


A metastasis is the survival and growth of cells that have migrated from a malignant 
tumour to a site distant from the primary tumour. 
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Endocrine conditions 


This station assesses your knowledge of common endocrine conditions in surgery. 


1. What are the risk factors for the development of thyroid cancer? 
* Low dose therapeutic radiation in infancy or childhood. 

* Younger (60) age groups. 

* Family history. 

e Syndromes e g. Cowden/Gardner/Carney. 


2. What proportion of thyroid cancer is familial? 

e 25% of patients with medullary thyroid cancer (familial medullary thyroid cancer, 
multiple endocrine neoplasias types 2a and 2b). 

e 7% of patients with papillary or Hurthle cell cancer. 


3. How is a thyroid lump evaluated? 
Triple assessment: 

* History and examination. 

* Imaging e.g. ultrasound. 

* Fine needle aspiration +/- biopsy. 


4. What is the value of ultrasound in the evaluation of thyroid lumps? 

* Documents the number of nodules. 

* Detects whether a nodule is suspicion for cancer (calcification, vascularity). 
e Detects whether there are coexistent suspicious lymph nodes. 


5. What is the cytological classification of thyroid nodule biopsy? 
* Benign. 

* Indeterminate or suspicious. 

* Malignant. 

* Inadequate specimen. 


6. What are the indications for surgical removal of a nodular goitre? 
* Cancer. 

* Pressure symptoms e.g. dyspnea, dysphagia, venous obstruction. 
* Hyperthyroidism resistant to medical therapy. 


7. What are the types of thyroid cancer and which is most common? 
e Papillary carcinoma (85%). 

e Follicular adenocarcinoma (10%). 

e Medullary carcinoma (7%). 

* Undifferentiated carcinoma (1%). 


8. What is the difference between primary, secondary and tertiary 
hyperparathyroidism? 

* Primary hyperparathyroidism: due to excess parathyroid hormone secretion from 
parathyroid adenomas, hyperplasia, or carcinoma. 
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e Secondary hyperparathyroidism: Increase in parathyroid hormone in response to low 
plasma ionised calcium secondary to renal disease or malabsorption. 

* Tertiary hyperparathyroidism: development of autonomous hyperplastic parathyroid 
glands in a patient with secondary hyperparathyroidism resulting in profound 
hypercalcaemia. 


9. What are the causes of hypoparathyroidism? 
* Post-thyroidectomy. 

* Idiopathic (autoimmune). 

* After radioactive iodine therapy for Graves. 


10. Which part of the adrenal gland secretes corticosteroids & mineralocorticoids, and 
which secretes catecholamine? 

e Corticosteroids & mineralocorticoids: adrenal cortex. 

e Catecholamine: adrenal medulla. 


11. What is the difference between primary and secondary hyperaldosteronism? 

* Primary hyperaldosteronism: elevated aldosterone, suppressed rennin levels. Causes 
include aldosterone producing adenoma, adrenal hyperplasia, aldosterone producing 
adrenocortical carcinoma, familial hyperaldosteronism. 

e Secondary hyperaldosteronism: elevated aldosterone AND renin. Causes include renal 
vascular disease, rennin-secreting tumours, liver cirrhosis. 
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Heart transplantation 


Mr. Chung is due to have a heart transplant. 


1. What are the indications for cardiac transplantation? 

The commonest indication in adults is ischaemic or idiopathic cardiomyopathy. 

The patient should have irremediable New York Heart Association class IV , an ejection 
fraction of <14ml/kg and deteriorating cardiac function with less than 1 year prognosis. 
They must also fulfill general transplant criteria. They should have no active malignancy, 
HIV or acute infection, no alcohol, tobacco or drug abuse and be in a reasonable 
physiological state, with normal renal, hepatic and liver function. 


2. What is the difference between hypertrophy and hyperplasia? 
Hypertrophy is the increase in the size of cells of a tissue, whilst hyperplasia is the 
increase in the number of cells in the tissue. 


3. What criteria must a donor meet? 

They should have no cardiac disease and few risk factors for cardiac disease, a normal 
ECG and be under 55 years of age. At recovery, the heart has to look normal to the 
transplant team. 

Like any organ donor the patient should meet the requirements for brainstem death, 
have consent from the next of kin or be on the organ donor register, and be ABO 
compatibility with the recipient. They should also be free of malignancy, HIV, hepatitis 
and acute infection. 


4. What are the criteria that must be met for brainstem death? 

* The pupils must be fixed and unresponsive to light. 

* There must be no corneal reflex. 

e Vestibulo-ocular reflexes must be absent - i.e. no eye movement on injection of 50ml of 
ice cold water into the external auditory meatus. 

* No motor response to supraorbital pressure. 

* No gag reflex. 

* Nocough in response to bronchial stimulation down the endotracheal tube. 

* Norespiratory movements in response to disconnection from a ventilator, despite 
allowing the PaCo2 to rise to 6.65kPA on ABG. 

* Brainstem testing must be carried out by two doctors who have held registration with 
the GMC for more than 5 years; two sets of tests should be carried out. 

* |f organ donation is a possibility it is important to contact a local transplant coordinator 
early, and to institute measures to protect the patient's organs. 


5. What cells mediate type 1 hypersensitivity reaction? 

B cells, Helper T lymphocytes and mast cells mediate a type 1 hypersensitivity reaction. 
The initial exposure to the antigen leads the sensitization of the T and B cells. As a result 
primed IgE binds to mast cells. If exposed to the antigen again, cross linking of the IgE on 
mast cells occurs, leading to degranulation and release of histamine. 
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6. Give me an example of a type one hypersensitivity reaction? 
Anaphylaxis. 


7. What is the difference between an allograft and an autograft? 

An allograft is a graft/transplant between two people of the same species. An autograft is 
a graft/transplant of a person's own tissues. 

Note: Axenograft is a graft/transplant from another species. An isograft is a 
graft/transplant from a genetically identical donor e.g. identical twin. 


8. How can we reduce cardiac allograft rejection? 

Allograft rejection is reduced through the use of immunosuppressant therapy. This 
normally includes immunosuppressant preoperatively, at induction and a long term 
maintenance combination of different immunosuppressant such as tacrolimus, 
mycophenolate mofetil and prednisolone. 


9. What causes graft-versus-host disease? 
Graft-versus-host disease occurs when donor T cells recognizes and react against the 
hosts HLA antigens. 


10. What side effects are associated with immunosuppressant? 

General side effects are related to the immunosuppressant itself. This includes 
opportunistic bacterial and viral infections. Some viral infections such as CMV and EBV are 
associated with the development of neoplasia. 


Specific side effects include: 

* Corticosteroids: See below. 

* Ciclosporin: Nephrotoxicity, hirsutism and glucose intolerance. 
e Tacrolimus: Nephrotoxicity and neurotoxicity. 

e Mycophenolate: Anaemia, N&V and diarrhea. 


Note: Corticosteroids have numerous side effects. These can be split up into systems. 
- General Cushingoid features: 
* Central obesity. 

* Muscle wasting in limbs. 

e Thin skin. 

* Bruising. 

* Buffalo hump. 

e Striae. 

* Hirsutism. 

- Cardiovascular system: 

* Hypertension. 

e Fluid retention. 

- GI system: 

e Fatty liver. 

* Pancreatitis. 

- Neurological system: 

* Depression. 
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* Psychosis. 

* Insomnia. 

- Locomotor system: 

* Osteoporosis. 

e Avascular necrosis. 

e Proximal myopathy. 
- Immune system: 

e Immunosuppression. 
- Endocrine system: 

* Diabetes mellitus. 


11. What tumours are associated with HIV? 
Patients with HIV are at increased risk of Kaposi's sarcoma and CNS lymphoma. They may 
also be more susceptible to Hodgkin's lymphoma, cervical and anogenital cancer. 


12. What extra precautions should you take when operating on a patient with known 
HIV? 

The Joint Working Party of the Hospital Infection Society and the Surgical Infection Study 
Group make the following recommendations: 

* Consider non-operative management. 

* Remove unnecessary equipment from theatre. 

* Observe highest level of theatre discipline. 

* Have only experienced surgeons and health care workers in theatre. 

* Use: double glove, high efficiency masks, eye protection, boots, impervious gowns, and 
closed wound drainage. 

* Use disposable anaesthetic circuitry or appropriate method of decontamination. 
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Helicobacter Pylori 


You are in the pathology department chasing up a biopsy result following an 
oesophogastroduodenoscopy for an inpatient suffering with severe epigastric pain and 
melaena. The pathology consultant doesn't usually have many visitors to the 
department so when he sees you at reception, he decides to pick your brain. 


1. What is H Pylori? 
Helicobactor pylori is a gram-negative, microaerophilic spiral bacterium found in the 
stomach. 


2. How does it become colonized in the stomach? 

To avoid being carried away in the lumen, H pylori is able to detect pH and uses its flagella 
to swim away from the acidic contents of the lumen and adheres to the more neutral 
epithelial lining of the stomach. 


3. How does H Pylori survive the acidic conditions in the stomach? 

H. pylori produces the enzyme urease. This converts urea to carbon dioxide and 
ammonia. The ammonia then binds with H+ to form ammonium which neutralizes gastric 
acid. 


4. How does H Pylori cause gastritis and ulcers? 

H. Pylori produces certain proteases and phospholipases and these, together with the 
toxic ammonia produced from the breakdown of urea, damage the gastric mucosa 
leading to inflammation. 

Ulcers result when the protective mucosal layer is so damaged by inflammation that it is 
unable to combat the acid production in the stomach, leading to further tissue 
destruction and ulceration. 


5. What is the lifetime risk of developing peptic ulcer disease? 
10 - 20%. 


6. How can patients with H. Pylori present? 
Epigastric pain, nausea, dyspepsia, bloating, belching, vomiting, haematemesis and 
melaena. 


7. Is everyone infected by the bacterium symptomatic? 
No, 80% of individuals are asymptomatic. 


8. Are there any other complications associated with H Pylori infection? 
Yes. Gastric neoplasias such as gastric adenocarcinomas and gastric mucosa-associated 


lymphoid tissue lymphomas. 


9. What is the lifetime risk of H. Pylori associated gastric neoplasia? 
1-225. 
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10. How is it diagnosed? 

Via the CLO (campylobacter-like organism) test which is dependent on urease production 
by H Pylori. A gastric mucosal biopsy is taken during gastroscopy and is placed into a 
medium consisting of urea and an indicator such as phenol red. 

Urease produced by H Pylori converts urea to ammonia which increases the pH changing 
the colour from yellow to red, hence a positive test. 


11. What is the eradication therapy? 

7-day twice-daily course of treatment consisting of a: 

Full-dose PPI + metronidazole 400 mg and clarithromycin 250 mg OR amoxicillin 1 g and 
clarithromycin 500 mg. 
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Hyperparathyroidism 

You are in an endocrinology outpatient clinic and the consultant decides to pick on you 
as you look tired from a night of studying for you MRCS part B exam. His questions are 
regarding hyperparathyroidism. 


1. Where is parathyroid hormone produced and what does it do? 

Parathyroid hormone (PTH) is secreted by the chief cells of the parathyroid glands. It acts 
to increase the concentration of calcium (Ca2+) in the blood, whereas calcitonin (a 
hormone produced by the parafollicular cells (C cells) of the thyroid gland) acts to 
decrease calcium concentration. 


2. What are the causes of primary hyperparathyroidism? 
85% are due to a single adenoma < 1% are due to carcinoma (occasionally as part of MEN 1 
and 2a syndrome). 


3. What are the causes of secondary hyperparathyroidism? 

Secondary hyperparathyroidism is the parathyroid glands' response to hypocalcaemia, 
usually due to chronic renal failure. There is decreased levels conversion of 25 hydroxy- 
vitamin D to 1,25 dihydroxy-vitamin D in the kidneys. The normal actions of 1,25 dihydroxy- 
vitamin D are therefore decreased. It normally acts by: 

(1) increasing the uptake of calcium from the GI tract. 

(2) increasing the release of calcium from bone. 

(3) decreasing the renal excretion of calcium. 

Reduced levels of active vitamin D therefore result in hypocalcaemia. 


4. What are the causes of tertiary hyperparathyroidism? 

Chronic stimulation of the parathyroid glands by hypocalcaemia in secondary 
hyperparathyroidism leads to disregulation and over activation of the parathyroid gland, 
resulting in hypercalcaemia. 


5. What are the clinical manifestations of hypercalcaemia? 

Clinical manifestations of hypercalcaemia can be remembered with the following: 
BONES: Bone pain. 

STONES: Renal. 

MOANS AND GROANS: Abdominal pain, constipation, nausea, anorexia, acute 
pancreatitis and gallstones. 

THRONES Polyuria i.e. sitting on the throne! 

PSYCHIATRIC OVERTONES Psychosis, depression. 


6. Where are parathyroid glands found and what is their embryological origin? 

The parathyroid glands, of which there are 4 (2 superior and 2 inferior), develop from the 
3" and 4" pharyngeal pouches and generally lie immediately posterior to the thyroid 
gland. 


7. Where else might you find them? 
As the thymus also develops from the 3° pharyngeal pouch, occasionally the thymus may 
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drag the inferior glands down into the mediastinum. 


8. What are frozen sections and how are these carried out during parathyroidectomy? 
Frozen sections are a way of quickly deciding if a tumour is benign or malignant, or if the 
resection margins are clear. The pathologist uses a cryostat machine and a microtome to 
prepare specimens for microscopy. The quality of the specimens compared to those fixed 
in formalin is far lower, but has the advantage of providing intra-operative answers to 
whether the specimen is benign or malignant or if the resection margins are clear of 
cancer. 


9. Why are frozen sections used during parathyroid surgery? 

The reason for using frozen section during parathyroidectomy is to ensure that the 
surgeon has actually removed parathyroid tissue as they are small and occasionally hard 
to recognize. 


10. The consultant shows you results from a pathology report following recent 
parathyroid surgery. The tissue contains chief cells and oxyphil cells. Is this normal? 
Normal parathyroid tissue contains chief cells and 
oxyphil cells and one would be expected just to 
comment on the presence of these cells as normal 
abnormal without going into further detail. 


or 


Oxyphil cells 
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Hypersensitivity reactions 


This station will look at hypersensitivity reactions. 


1. What are hypersensitivity reactions? 

A hypersensitivity reaction represents an exaggerated response of the host's immune 
system to a particular stimulus: there is undesirable tissue damage follows the 
development of humeral (mediated by antibodies) or cell-mediated immunity. 


2. How may hypersensitivity reactions be classified? 
These can be classified by type (from 1 to 5); each having a different cause and underlying 
pathophysiology. 


3. What is the pathophysiology behind a type 1 hypersensitivity reaction and can you 
give some examples? 

This is due to mast cell degranulation mediated by IgE. The reaction is almost immediate. 
Examples include anaphylaxis, atopy and asthma. 


4. What is the pathophysiology behind a type 2 hypersensitivity reaction and can you 
give some examples? 

A type 2 hypersensitivity reaction is due to antibodies directed towards antigens present 
on the surface of cells. 

Examples include transfusion reactions and autoimmune haemolytic anaemia. 


5. What is the pathophysiology behind a type 3 hypersensitivity reaction and can you 
give some examples? 

A type 3 hypersensitivity reaction is due to the formation of antibody antigen complexes 
(immune complex mediated).An example is SLE. 


6. What is the pathophysiology behind a type 4 hypersensitivity reaction and can you 
give some examples? 

A type 4 hypersensitivity reaction is a delayed hypersensitivity reaction mediated by T- 
lymphocytes. Takes 48-72 hours to see the effects. 

An example is contact dermatitis. 


7. What is the pathophysiology behind a type 5 hypersensitivity reaction and can you 
give some examples? 

A type 5 hypersensitivity reaction is due to formation of stimulatory autoantibodies in 
autoimmune conditions such as Graves' disease and myasthenia gravis. 
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Infection 


This station assesses your knowledge of basics of infection in surgery. 


1. What three elements contribute to surgical infections? 
* An infectious agent. 

e Susceptible host. 

* Poorly perfused, closed space. 


2. How are infectious agents classified? 
Infections can be caused by bacteria, viruses, fungi, yeasts or parasites. 


3. How are bacterial infections classified? 

* Gram stain: positive and negative. 

* Aerobic and anaerobic. 

* Morphology and cell arrangement (e g. cocci, rods). 


4. What bacterial organism is the most common in wound infections? 
Staphylococcus aureus. 


5. Name two fungi which can cause abscesses and sinuses? 
Histoplasma. 
Candida. 


6. What types of immune mechanisms do you know? 

* Specific immunity: dependent upon prior exposure to antigen involving detection of 
antigen by macrophages, mobilization of B and T lymphocytes, and antibody synthesis. 

* Non-specific immunity: dependent upon phagocytic leukocyte migration, ingestion and 
cidal activity - the principal means by which the host defends against abscess forming and 
necrotizing infections. 


7. What common factors create the ideal closed space for infection? 

* Poor perfusion. 

* Local hypoxia. 

* Hypercapnia. 

* Acidosis. 

* Natural spaces with narrow outlets e.g. appendix, gallbladder, ureters, intestines. 


8. How do surgical infections spread from one site to another? 

* Via the bloodstream. 

e Via the lymphatic system. 

* Phlegmons spreading along fat planes. 

* Enlargement of untreated abscesses. 

* Necrotizing infections along poorly perfused fascial and subcutaneous planes. 


9. What are the complications of surgical infection? 
e Fistula and sinus formation. 
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e Suppressed wound healing. 
e Super infection. 

* Bacteraemia. 

* Sepsis. 

* Organ dysfunction. 


10. How do you define sepsis? 
Sepsis is the presence of the systemic inflammatory response syndrome with a suspected 
or confirmed infectious origin. 


11. What is the systemic inflammatory response syndrome (SIRS)? 

It is an inflammatory state affecting the entire body, as a result of an insult e.g. infection, 
bums, trauma. 

It is defined by the presence of two or more of the following factors: 

* Temperature 38 degrees Celsius. 

* Heart rate » 90 beats per minute. 

e Respiratory rate» 20 breaths per minute or PaCo2 < 4.3 kPa. 

e WBC 12x10? , or 10% bands. 


234 


Inflammation 


This station will cover inflammation, both acute and chronic. 


1. What is acute inflammation? 

Acute inflammation is the body's stereotypical response to tissue injury. 

It is characterized by: 

Heat, pain, redness, swelling (calor, dolor, rubor, tumor)+/- loss of function (functio 
laesa)+/- secretions. 


2. What are the stages of acute inflammation? 

1. Vasodilation. 

2. Increased vascular permeability. 

3. Migration of white cells through the vessel walls. 

4. Phagocytosis. 

5. Either resolution or progression to chronic inflammation. 


3. Name some chemical mediators that participate in acute inflammation? 
* Vasoactive amines (histamine and serotonin). 

* Bradykinin. 

e Complement cascade. 

* Coagulation cascade and fibrinolytic system. 

* Arachidonic acid metabolites (leukotrienes, thromboxane A2.). 

* Cytokines (Interleukins, TNF alpha). 


4. What is the complement cascade? 

The complement cascade is a component of the innate immune system. It consists of a 
cascade of proteins that result in the formation of amembrane attack complex, which 
can destroy invading bacteria or recruit other cells to the inflammatory response. 

There are two main arms to the complement cascade: the classic pathway consists of 
antigen-antibody complexes. The alternative pathway is activated by contact with micro- 
organisms. 

Note: Knowing the complement cascade in any more depth would be of no benefit as it 
will not be tested further than this in part B. 


5. What are the possible outcomes of acute inflammation? 

* Resolution. 

* Progression to chronic inflammation. 

* Organization and repair culminating in scar formation. 

* Death (meningitis is a good example). 

* Abscess formation (which may then drain spontaneously by means of asinus). 
Note: Remember the definitions. 

An abscess is a collection of pus surrounded by granulation or fibrous tissue. 

A sinus is a blind-ended track lined by granulation tissue, which normally connects an 
abscess to the skin. 
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6. What is chronic inflammation? 

Chronic inflammation is present where there is active inflammation, tissue injury and 
healing at the same time. It is defined by the cells types present (macrophages and 
lymphocytes) and typically has a longer time course than acute inflammation. 


7. Can you name some examples of chronic inflammatory states? 

* Persistent infection that evades host defense mechanisms e.g. TB, H.pylori. 
* Endogenous agent e.g. gastric acid in PUD. 

* Persistent or non-degradable toxin e.g. asbestos. 

* Auto-immune diseases e.g. RA. 

* Immunocompromise e.g. secondary to HIV or prolonged steroid use. 

* Unknown e.g. IBD. 


8. What is a granuloma? 
A granuloma is a collection of epithelioid macrophages. 


9. What is granulomatous inflammation? 

Granulomatous inflammation is a form of chronic inflammation characterized by the 
presence of epithelioid macrophages, called such as they resemble epithelial cells. These 
can fuse to form multinucleate giant cells (Langhan's cells) which are sometimes present 
in granulomatous inflammation. 


10. How can granulomatous inflammation be classified and can you give some examples? 


It can be classified as caseating (e.g. TB) or non-caseating (e g. sarcoidosis, Crohn's 
disease). 
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Inflammatory bowel disease 


This station will test your knowledge of the pathology side of inflammatory bowel 
disease (IBD). 


1. Which is more common: Crohn's disease or ulcerative colitis? 

The incidence of Crohn's disease 5-7 per 100,000 compared to 10 per 100,000 for UC. For 
both diseases the peak incidence is in young adults with a second peak incidence in the 
7" decade. 


2. What is the pathogenesis of IBD? 
There are numerous theories, but the most commonly quoted pathogenesis is an 
environmental trigger in a genetically susceptible individual. 


3. What are the differences between Crohn's and UC in terms of anatomical site 
involved? 

e Crohn's disease can affect the whole GI tract from the mouth to the anus. The majority 
suffer from perianal disease. 

* UCis generally confined to the colon +/- backwash ileitis. Only a minority develop 
perianal disease. 


4.What pathological features would you expect to find in a surgical specimen from a 
patient with Crohn's disease? 

e Cobblestone appearance, in which oedematous islands of mucosa are separated by 
crevices or fissures. 

e Skip lesions. 

e Sinus or fistula formation. 

e Full thickness bowel wall involvement. 

* Microscopically, there are deep fissuring ulcers and non-caseating granulomas. 


5.What pathological features would you expect to find in a surgical specimen from a 
patient with UC? 

* Continuous involvement of bowel, compared with skip lesions in Crohn's disease. 

e Pseudopolyps. 

* Crypt abscesses. 

e Inflammation only affects the mucosal layer of the GI tract (hence the lack of fistulas 
compared with Crohn's disease). 


6.What are the extra-intestinal manifestations of IBD? 

* Eyes: Conjunctivitis, episcleritis, anterior uveitis. 

* Liver and biliary tree: Fatty liver, cirrhosis and (only in UC) PSC and 
choleangiocarcinoma. 

* Renal tract: Calculi. 

* Joints Arthropathy and (only in Crohn's) ank spond and sacroiliitis. 

* Other features: Finger clubbing, erythema nodosum, pyoderma gangrenosum, 
aphthous ulcers, increased risk of DVTs/PEs. 
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Malignant Breast Disease 


You are the CT1 in theatre. Your consultant is performing a mastectomy with axillary 
clearance followed by a wide local excision and lastly a breast reconstruction. He knows 
that you are preparing for the MRCS part B examination and is going to ask you lots of 
questions! 


1. What factors increase a female's risk of developing breast cancer? 
* Increasing age. 

* Family history/genetics. 

* Higher age of 1* parity or lack of parity. 
* Early menarche. 

* Late menopause. 

e Smoking. 

* Obesity. 

* HRT. 

* Previous breast cancer. 

* High socio-economic class. 


2. What factors decrease a female's risk of developing breast cancer? 
* Young age at 1° parity. 

* High parity. 

* Breast feeding. 

* Late menarche. 

e Early menopause. 


3. What do you understand by the terms BRCA 1 and BRCA 2? 

Both are tumor suppressor genes. BRCAt is found on chromosome 17.Associated with 
breast cancer, ovarian cancer and fallopian tube cancer. Lifetime risk for developing 
breast cancer with BRCA 1 mutation is 807. 

BRCA 2 is found on chromosome 13. Associated with slightly lower risk of breast cancer. 
BRCA 2 mutations also associated with pancreatic cancer and malignant melanoma.BRCA 
1and BRCA 2 account for only 2% of all cases of breast cancer. 


4. The first patient on the list had a breast malignancy detected on screening. What do 
you know about the NHS breast screening programme? 

NHS breast cancer screening was set up in 1988. Offered 3 yearly screening to all females 
age 50 - 70 years. 2 view mammograms (cranio-caudal & media-lateral) are taken and 
interpreted by 2 radiologists. Mammograms are now frequently digital. Screening is 
currently being extended to 47 - 73 years. Where there is suspicion on a mammogram the 
patient is called for triple assessment. 


5. What is triple assessment? 

1. Clinical Examination. 

2. Radiology (USS or mammogram). In patients under age 35 - 40 years USS is used as 
breast tissue is dense fibro-glandular and mammogram. In those » 40 years mammogram 
is used. 
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3. Histology (FNA or core biopsy). 

Triple assessment is the gold standard for breast lump investigation. Triple assessment 
was generally carried out in a one stop clinic. 

However, core biopsies are now NICE recommended. Therefore, 2 stop clinics are 
increasing as histology is now performed. 


6. The first patient on the list went on to have a sentinel node biopsy. What is this? 
The sentinel node is the first node in a lymph chain to receive lymphatic drainage form a 
tumour. Sentinel node biopsy is used in cases of early breast cancer where the axillary 
nodes are ultrasound or fine needle aspirate negative. It is not used in patients with 
palpable axillary nodes. 


7. Can you describe the technique of sentinel node biopsy? 

The sentinel node is identified with radio-isotope/blue dye that is injected into the sub- 
dermal layer around the areolar region pre-operatively. The solution being injected is 
technetium 99 human colloid albumin. 

At surgery the sentinel node is identified either by blue dye or hand held Geiger counter. 
If the node is positive then that group of nodes is excised. Combination of dye and 
radioactivity increases detection rate to >95%. 


8. You are reading the patient's notes prior to the operation starting. The biopsy 
showed ductal carcinoma in situ (DCIS) What is this? 

Most common type of non invasive breast cancer. Often asymptomatic. Appears as 
micro-calcifications on mammogram. 

Histology shows proliferation of malignant epithelial cells bound by the basement 
membrane of the ducts. 


9. What other types of breast cancer do you know? 

- Invasive ductal carcinoma: 

Accounts for approx. 70% of all breast cancers.Clinical features: 

* Breast lump. 

* Nipple discharge. 

* Nipple retraction. 

e Skin retraction or tethering. 

Histologically batches of malignant cells infiltrate into the stromal tissue. 
- Lobular carcinoma in situ: 

Often picked up on biopsy for another reason. 

Not visible of mammogram. 

No definitive clinical features. 

- Invasive lobular carcinoma: 

Accounts for approximately 10 - 15% of all invasive breast cancer. Difficult to diagnose as 
often diffuse lesions. 

Can be bilateral. 

Difficult to detect on mammogram. 

- Paget's disease of the breast: 

Accounts for 1 -2% of all cases of breast cancer. 

Presents as an erythematous, scaly rash around the nipple. 
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Can be confused for eczema and lead to late presentation. 


10. Your consultant asks you to explain the surgical management of breast cancer. 

This answer should be divided up into surgical management of the breast and axilla. 

- Surgical management of the breast: 

* Wide Local Excision (WLE): 

The primary aim is to remove the tumour whilst providing a good cosmetic result. 

WLE involves the removal of 2 - 10mm of normal tissue around the tumor and down to 
pectoral fascia. 

Titanium clips are placed on the pectoral fascia to allow accurate post-operative 
radiotherapy planning. 

Positive margins require re-excision and the patient should be offered radiotherapy. 

e Mastectomy: 

This ranges from the entire removal of breast tissue known as a simple mastectomy to a 
skin sparing mastectomy where the operation is performed via an incision preserving the 
nipple areolar complex (NAG). 

- Surgical management of the axilla: 

* Axillary node sampling: removal of at least 4 nodes from the axilla. No longer popular 
with sentinel node biopsy. 

* Sentinel node biopsy. 

* Axillary clearance: treatment of choice for positive sentinel node or when a positive 
axillary node has been identified pre-operatively. 


11. What are the axillary nodal levels? 

* Level I: Inferolateral to pectoralis minor. 

* Level II: Posterior to pectoralis minor. 

e Level Ill: Superomedial to pectoralis minor. 


12. What are the indications for a mastectomy? 

1. Multifocal disease. 

2. High tumour to breast tissue ratio. 

3. Recurrence following local excision. 

4. Male breast cancer. 

5. Patient choice. 

6. Prophylactic in cases of BRCA1 and BRCA2 tumours. Complete axillary clearance 
involves removal of lymph node levels I, II & III (those below axially vein). 


13. What complications are associated with mastectomies? 
- Immediate: 

* Primary haemorrhage. 

- Early. 

e Wound infection. 

* Haematoma formation. 

e Skin flap necrosis. 

e Wound dehiscence. 

e Numbness over the scar. 

e Cosmetically poor scar. 
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e Seroma formation. 

* Thoraco-dorsal nerve damage (weakness of latissimus dorsi). 
* Long thoracic nerve damage (weakness of serratus anterior). 
- Late: 

* Tumour recurrence. 


14. The final patient on the operating list is having a breast reconstruction. What types 
of breast reconstruction are available? 

Breast reconstruction involves reconstruction of the breast mound and the nipple areolar 
complex (NAC). To answer this question you must address both areas. 

Breast reconstruction can be performed at the time of primary surgery or at a later date. 
- Reconstruction of breast mound: 

* Implant alone. 

* Implant and autologous: most common technique is implant and latissimus dorsi flap 
(myocutaneous flap). 

e Autologous alone: flaps can be local or pedicled. 

- Nipple areolar complex reconstruction: 

Usually last aspect to be addressed, approx. 6 months after reconstruction and adjuvant 
treatment has finished. 

* Nipple reconstruction: can be via a graft from the contra-lateral side or a local flap. 

* Areolar reconstruction: tattooing. 


15. What other flaps can be used in breast reconstruction? 

TRAM flap: transverse rectus abdominus muscle flap. This can be a pedicled or free flap. 
DIEP flap: flap based on the deep inferior epigastric perforator vessels. 

SGAP and IGAP: superior and inferior gluteal artery perforator flaps. 


16. What treatments are involved in the non-surgical management of breast cancer? 
Radiotherapy, chemotherapy and hormonal therapy. 


17. What do you know about radiotherapy in relation to breast cancer? 

- Adjuvant radiotherapy is offered to all patients after wide local excision (WLE).Adjuvant 
radiotherapy to the whole breast following WLE reduces the overall risk of recurrence by 
2/3. 

- Post mastectomy radiotherapy to the chest wall reduces the overall risk of recurrence by 
2/3". It is recommended in patients who have the following: 

* Positive resection margins. 

e Tumor size > 5cm. 

* 4 or more pathological nodes in axilla. 

- Nodal radiotherapy is offered in node positive disease. 

- Itis recommended that adjuvant radiotherapy commences within 1 month of surgery. 


18. What are the local complications of radiotherapy? 
e Skin erythema. 

e Permanent skin discoloration. 

* Lymphoedema. 
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e Swelling of the remaining breast tissue. 


19. What is hormonal therapy in relation to breast cancer? 

Breast cancer is an oestrogen dependent cancer in 70% of cases. By interrupting the 
oestrogen receptor signalling pathway disease regression occurs. Only offered to 
oestrogen receptor (ER) positive patients. 

- Pre-menopausal women: 

Tamoxifen 20mg/day for 5 years. This is an selective oestrogen receptor modulator and 
acts by inhibiting the translocation and nuclear binding of oestrogen. 

- Post-menopausal women: 

In post menopausal females ovarian oestrogen ceases but peripheral production does 
not, particularly in peripheral fat. 

Aromatase inhibitors (anastrazole, lestrazole) block this peripheral conversion. 


20. What is Herceptin (HER-2)? 

It is a monoclonal antibody, also known as Trastuzumab. HER-2 is a transmembrane 
epidermal growth factor and is over expressed in 152 of breast cancers. HER-2 is 
associated with poor prognosis. 

Treatment with Herceptin can be considered in all females that are HER-2 positive. It can 
reduce recurrence by 50%. 

Given 3 times weekly for 12 months or until disease recurrence,whichever is shortest. It 
causes antibody mediated destruction of cells over producing HER 2. 


21. What are poor prognostic factors for breast cancer recurrence? 
Positive histological margins. 

Diagnosis at a young age. 

High grade tumor. 

Large tumor. 

e Extensive lympho-vascular invasion. 

e No radiotherapy. 

ER (estrogen receptor) status better if positive. 

* HER2 (herceptin)status: better if negative. 


22. What sites are most common for breast cancer to metastasise to? 
e Lungs. 

e Liver. 

e Bones. 

e Brain. 
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Neck Lumps 


You are the CT1 in the Ear, Nose & Throat "lump & bump clinic’. 


1. What is a branchial cyst? 

Originally thought to be a branchial pouch remnant.However, the general consensus has 
now changed and branchial cysts are thought to be stratified squamous epithelium 
incorporated into cervical lymph tissue. 


2. Where are branchial cysts most commonly found? 

Anterior to upper 1/3" of the sternocleidomastoid muscle (SCM). This is the anterior 
triangle of the neck 2% are bilateral. Most commonly seen in the 2" — 3 decade of life. 
They are firm, smooth swellings that can become infected which often leads to their 
presentation as a red, painful neck swelling. 


3. How would you investigate a patient with a branchial cyst? 

Fine needle aspirate (FNA).This can be carried out in the clinic or under ultrasound 
guidance. The aspirate is typically straw coloured and rich in cholesterol, although 
pus may be present when infected. 

MRI/CT neck to assess the extent of the mass and its relationship to major vessels. 


4. How would you treat a branchial cyst? 
Excision. Not to be undertaken lightlyl. This must be carried out when the cyst is not 
infected as this will increase the risk of rupture and recurrence. 


5. The next patient has been referred as they have a midline neck swelling that moves 
when they protrude their tongue.What is the diagnosis? 
Thyroglossal cyst. 


6. What is a thryoglossal cyst? 

It is a remnant of the thryoglossal duct which represents the embryological path of the 
thyroid gland from its origin at the base of the tongue (foramen caecum). The 
thyroglossal duct is usually obliterated after the descent of the thyroid gland. 

40% present in 1* decade with mean age of presentation 4 years old. However, they can 
be seen much later into adult life. They will elevate when the tongue is protruded due to 
the embryological origin at the base of the tongue.Can enlarge rapidly if become 
infected. 


7. Are they always found in the midline? 
No. 80 - 90% are in the midline. They can lie anywhere from the chin to the 2™ tracheal 
ring and be slightly off the midline. 


8. What other diagnoses should you consider? 
* Dermoid cyst. 

e Lymph node. 

e Sebaceous cyst. 

e Thyroid nodule. 
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9. What is the name of the operation to excise a thyroglossal cyst? 

Sistrunk's procedure. The thyroglossal duct surrounds the body of the hyoid bone and it 
is removed along with the cyst. If the hyoid bone is not removed then recurrence rate is > 
80%. 


10. The excised cyst is sent for histology. What will the cyst contain? 

Most likely lymphoid tissue. It may contain ectopic thyroid tissue and it is essential to fully 
investigate the lump prior to surgery as the cyst may be the only functioning thyroid 
tissue that a patient has. 

Ultrasound is used to assess the mass but also to look for a normal thyroid gland. 


11. The next patient has been referred by their GP with a presumed dermoid cyst. What 
is a dermoid cyst? 

It is an epithelial lined cyst that lies deep to the skin. They can be: 

* Congenital: result from inclusion of the epidermis along fusion lines of skin 
dermatomes. 

* Acquired: usually secondary to an injury and skin forced into a wound. 


12. What are the most common sites for congenital dermoid cyst? 
e Medial and lateral aspects of the eyebrows. 

* Midline of nose. 

* Midline of neck and trunk. 


13. How would you treat a dermoid cyst? 

Excision but with caution as congenital dermoid cysts may communicate with deep 
structures. 

Therefore pre-operative imaging may be required. 


14. What is a sebaceous cyst? 

The term sebaceous cyst is not fully correct. 

The correct terminology is either: An epidermoid cyst (from epidermis) or A pilar cyst 
(from hair follicles). 


15. What are the classical clinical features? 

Smooth lumps attached to the skin and therefore do not move independently.Often firm 
consistency. May have a punctum, that may discharge. Can be erythematous and painful 
when infected. 


16. What are the most common sites that these cysts occur? 
e Scalp. 

* Face. 

e Neck. 

e Trunk. 


17. What is the treatment? 
Most commonly excised with overlying skin as it contains a punctum. 
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18. What is a lipoma? 
It is benign collection of fat cells that is typically found in the subcutaneous layer of skin. 


19. What are the clinical features of a lipoma? 
Soft and slightly mobile. Very slow growing. Most common sites are shoulders and trunk. 
They are not found on palms or soles. 


20. What is the treatment of lipomas? 
Often no treatment or excision (often for cosmetic reasons). 


21. The next patient is an emergency referral from a GP with an acute left side 
submandibular swelling.The swelling has arisen over the past 24 hours, it is warm, red 
and very painful. It was preceded by 2 days of dental pain. What is the most likely 
diagnosis of this neck swelling? 

Submandibular abscess secondary to a dental cause. 


22. How would you manage this patient? 

Examine the oral cavity looking particularly for floor of mouth swelling as this means the 
airway is becoming compromised. Perform a fibre optic nasendoscopy to assess the 
airway. 

Submandibular abscesses can very rapidly progress to Ludwig's Angina. If possible get an 
orthopantomogram (OPG) to assess the dentition. 

Start IV antibiotics (based on local guidelines but most commonly amoxicillin and 
metronidazole). 

Refer urgently to Oral and Maxillofacial team on call. 


23. What is Ludwig's angina? 

It is a clinical diagnosis of cellulitis of the soft tissues of the neck and floor of the mouth. 
Cellulitis spreads throughout both submandibular spaces causing elevation and posterior 
displacement of the tongue. This leads to airway obstruction. 

Dental causes account for > 90% of cases. The majority of cases require intra & extra oral 
incision and drainage with extraction of the causative tooth. A small proportion of 
patients may require a surgical airway as intubation may not be possible due to airway 
oedema. 


24. What is a cystic hygroma? 

It is a congenital cystic malformation of the lymphatic system. They can develop 
anywhere in the body but are most common found in the posterior triangle of the neck. 
The majority are visible at birth and 90% are detected by 2 years of age. Can rapidly 
enlarge when infected and this can interfere with breathing and swallowing. 


25. What is the treatment of cystic hygroma? 


* Aspiration and injection with a sclerosing agent. 
e Surgical excision. 
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26. What is a pharyngeal pouch? 
It is a diverticulum through Killian's dehiscence. Killian's dehiscence is found between the 
upper and lower portions of the inferior constrictor muscle. 


27. Describe the epidemiology and clinical features of a pharyngeal pouch? 

Most common in males over 70 years of age. Often no lump in the neck, occasionally a 
lump that gurgles may be noticed. Patients often present with regurgitation, halitosis, 
weight loss and chronic cough. 


28. How is it investigated? 
Barium swallow. 


29. How is a pharyngeal pouch treated? 

If small and asymptomatic then no treatment is required. 

However if treatment is required then either endoscopic stapling or external approach 
excision is performed. 


30. What general principles should be adhered to when examining and investigating a 
patient with a neck lump? 

All patients require a full Ear, Nose and Throat examination including direct (fibre optic 
nasendoscopy) or indirect laryngoscopy (mirror). 

If it is safe and with appropriate experience then either an fine needle aspirate (FNA) or 
core biopsy should be taken in clinic to aid diagnosis. If this is not possible then an FNA 
can be carried out under ultrasound guidance. If there is a strong suspicion of malignancy 
many clinicians will also arrange appropriate imaging before a tissue diagnosis is made. 

In summary: 

History -> Full ENT examination --> FNA --> Further imaging. 


Note: 

Differential diagnosis of a neck lump. 
- Superficial: 

e Sebaceous cyst. 

* Lipoma. 

* Abscess. 

- Anterior triangle: 

* Thyroglossal cyst. 

* Thyroid swelling. 

e Dermoid cyst. 

e Submandibular gland pathology. 
* Branchial cyst. 

e Carotid body tumour. 

* Lymphadenopathy. 

- Posterior triangle: 

* Pharyngeal pouch. 

* Cystic hygroma. 

* Lymphadenopathy. 

- Within SCM: 
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e Sternocleidomastoid tumor. 


Causes of cervical lymphadenopathy 


*|nfectious: 

- Bacterial: 

e Dental infection. 

* Tonsillits. 

e Otitis externa. 

e Face & scalp infections. 
Eg: acne or infected cysts. 
e Actinomycosis. 

e Cat scratch. 

- Viral: 

* Cytomegalovirus. 


e Infectious mononucleosis (EBV). 


* HIV. 

* Herpes Simplex. 
-Others: 

* Toxoplasmosis. 
* Haematological: 
e Lymphoma. 

* Leukaemia. 

* Malignancy: 

* Primary malignancy. 
e Metastasis. 

* Other causes: 

e Sarcoidosis. 
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Necrosis and Apoptosis 


This station will look at necrosis and apoptosis in the depth required for the MRCS part 
B examination. 


1. What is necrosis? 

Necrosis is defined as abnormal tissue death during life. Necrosis is ALWAYS pathological 
and is accompanied by inflammation. Groups of cells are involved and they undergo 
swelling and lysis. Necrotic cells are phagocytosed by inflammatory cells. 


2. What are the different types of necrosis? 

* Coagulative (structured) most common form due to interruption of blood supply. 

* Liquefactive: Occurs in the brain. 

* Gaseous: TB. 

e Fat necrosis: Can follow direct trauma (e.g. in breast) or enzymatic lipolysis 
(pancreatitis). 

* Gangrenous necrosis: can be wet, dry or gaseous. Tissue appears green or black due to 
haemoglobin breakdown. 


5. What is apoptosis? 

Apoptosis is the process of programmed cell death. Unlike necrosis, apoptosis produces 
apoptotic bodies that phagocytic cells remove before stimulating any inflammatory 
reaction. 


4. What is the difference between apoptosis and necrosis? 


Apoptosis Necrosis 

Internally programmed (suicide) Response to external injury 
Energy dependant Energny Independent 
Affects single cells Affects groups or cells 


No accompained Inflammation ^ Accompained by Inflammation 


Physiological or pathological Always pathological 

Plasma membrane remains Loss of plasma membrane integrity 
Intact 

Cell shrinkage, fragmintation Cell swelling and lysis 

and formation of apoptotic 

bodies 
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Neoplasia 


This station will test your knowledge of neoplasia, both benign and malignant, and 
some commonly asked definitions. 


1. What is a neoplasm? 

A neoplasm is an abnormal growth of tissue which displays: 

* Uncoordinated growth. 

e Growth which exceeds that of the normal tissue. 

* Growth which continues despite removal of the original stimulus. 
Note: The term neoplasm is synonymous with the term tumour. 


2. How are they classified? 
Can be divided into benign or malignant. Malignant neoplasms are then subdivided into 
primary or secondary. 


3. How can neoplasms be classified according to cell type? 
- One cell type: 

* Epithelial: papilloma, adenoma, carcinoma. 

e Mesenchymal: fibroma, lipoma, sarcoma. 

e Lymphoma. 

- More than one cell type from one germ layer: 

e Pleomorphic adenoma, fibroadenoma. 

- More than once cell type from more than one germ layer: 
* Teratomas (can be benign or malignant). 


4. What are some differences between a benign and a malignant neoplasm? 


Benign Malignant 

Non-Invasive Invasive (Invades through basement 
membrane) 

No metastasis Capable of metastasis 

Well-differentiated i.e. Itresemblesto ^ Variable resembfance tissue of origin 

tissue origin 

Slowly growing Rapidly growing 

Normal nuclear morphology Abnormal nuclear morphology 

Well droumscribed (pseudocapsule) Irregular border 

Necrosis/ulceration rare Necrosis/ulceration common 


5. What is hyperplasia? 
Hyperplasia is an increase in the size of an organ or tissue through an increase in the 
NUMBER of cells. The cells are of normal size and morphology. 


6. Can you give 2 physiological and 2 pathological examples of hyperplasia? 


* Physiological examples: Breast tissue during puberty, thyroid during pregnancy. 
e Pathological examples: Benign prostatic hyperplasia, adrenals in Cushing's. 
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7. What is hypertrophy? 
Hypertrophy is an increase in the size of an organ or tissue through an increase in the SIZE 
of the cells. The number of cells remains the same, as does the morphology. 


8. Can you give 2 physiological and 2 pathological examples of hypertrophy? 
* Physiological examples Skeletal muscle with exercise, uterus in pregnancy. 
e Pathological examples Cardiomyopathy, thyroid in Graves' disease. 


9. What is a hamartoma and can you name some examples? 

A hamartoma is a tumour-like malformation composed of a disorganized arrangement of 
different amounts of tissue normally found at that site. It grows under normal growth 
controls. 

Examples Peutz-Jegher's polyps of the bowel; haemangiomas; lipomas. 


10. What is metaplasia and can you give some examples? 

Metaplasia is a REVERSIBLE replacement of one fully differentiated cell type with another 
differentiated cell type. 

Examples include: 

* Barrett's oesophagus secondary to GORD(Change from stratified squamous to 
columnar epithelium). 

* Transformation zone of the cervix secondary to HPV( Change from columnar 
epithelium to stratified squamous). 


11. What is dysplasia? 

Dysplasia is disordered cellular development characterised by increased mitosis and 
pleomorphism but WITHOUT the ability to invade the basement membrane and 
metastasise. 

Note: Severe dysplasia = carcinoma-in-situ. 


12. What are carcinomas and sarcomas, and how do they typically spread? 

A carcinoma is a malignant tumour of epithelial cells. 

A sarcoma is a malignant tumour of connective tissue. 

Carcinomas typically spread by the lymphatic route. 

Sarcomas typically spread by the haematogenous route. 

Not: An exception to this is follicular thyroid carcinomas which spread via the 
haematogenous route. 


13. What is metastasis? 
Metastasis is the survival and growth of cells that have migrated from a malignant 
neoplasm to a site distant from the primary neoplasm. 


14. What are the routes by which tumours spread? 

* Local invasion. 

e Lymphatics - most carcinomas. 

* Blood - sarcomas and follicular carcinoma of the thyroid. 

e latrogenic - Implantation/seeding during surgery/FNNbiopsy. 
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* Transcoelomic* - carcinoma of the stomach, ovary, colon, pancreas CSF - CNS tumours. 
*The spread into body cavities occurs by the seeding surface of the peritoneal, pleural, 
pericardial or subarachnoid spaces. 


15. Which tumours typically spread to bone? 
Breast, bronchus, thyroid, kidney, prostate and myeloma. 
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New-onset murmur 


A 45 year old man is in HOU. He is day 5 post-elective laparoscopic cholecystectomy. Day 
1 post-op he became unwell with a bile leak but this spontaneously settled 2 days later. 
Yesterday he was feeling much better, however on the ward round today, he is 
tachycardic and is complaining of fever, night sweats, and has noticed small red lesions 
in his fingernails. The nurse shows you recent blood tests results which show that the 
WCC and CRP have increased since yesterday morning. His past medical history is 
gallstone pancreatitis, hypertension, rheumatic fever, and appendicectomy. 

Looking back through the case notes, you notice that the anaesthetist has documented 
a murmur in the pre-op anaesthetic review. 


1. What is relevant in the past medical history? 
Rheumatic fever (RF). 


2. What is rheumatic fever? 

Rheumatic fever usually affects children. It is a systemic disease affecting the heart, 
joints, skin, and brain. It occurs 2-3 week after an untreated Group A Beta haemolytic 
streptococcal pharyngeal infection due to a type II hypersensitivity reaction (antibody 
cross-reactivity). 


3. Are you concerned about the heart murmur that the anaesthetist detected in pre-op? 
Yes. This may suggest valve damage from previous rheumatic fever infection. 

Any valve damage will then predispose to further infection. The fact that this patient had 
a bile leak makes the risk of infection even higher. 


4. What are the possible sources of infection in this patient? 
e Intra-abdominal sepsis. 

* Infective endocarditis (IE). 

* Hospital acquired pneumonia. 

* Line related infection. 

* Urine. 


5. What is infective endocarditis? 
Infective endocarditis is inflammation of the endocardial surface of the heart which can 
include heart valves, caused by a microorganism. 


6. Why does valve damage predispose to infective endocarditis? 
Blood usually flows smoothly over valves. When they are damaged, there is an increased 
chance of bacterial colonisation on the damaged tissue. 


7. How do you diagnose infective endocarditis? 

According to Duke's criteria. 

A diagnosis of IE is made if a patient has evidence of 2 major criteria; 1 major and 3 minor 
criteria; or 5 minor criteria. 

MAJOR CRITERIA: 

1. Typical microorganism consistent with IE from 2 separate blood cultures, as noted 
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below: 

* viridans streptococci, streptococcus bovis, or HACEK group (what's this?), or 

e community-acquired staphylococcus aureus or enterococci, in the absence of a primary 
focus or 

Microorganisms consistent with IE from persistently positive blood cultures defined as: 
* 2 positive cultures of blood samples drawn >12 hours apart, or 

* all of 3 or a majority of 4 separate cultures of blood. 

2. Evidence of myocardial involvement: 

Positive echocardiogram for IE defined as: 

* valve vegetation. 

* abscess. 

* new partial dehiscence of prosthetic valve. 

MINOR CRITERIA: 

1. Predisposing factor: known cardiac lesion, IV drug use. 

2. Fever >38°C. 

3. Vascular problems: arterial emboli, pulmonary infarcts, Janeway lesions, conjunctival 
haemorrhage. 

4. Immunological problems: glomerulonephritis, Osier's nodes, Roth spots. 

5. Positive blood culture that doesn't meet criteria above. 

6. ECHO findings consistent with IE but do not meet criteria above. 


8. So how do you diagnose rheumatic fever? 
According to the Modified Jones criteria. 

A diagnosis of RF can be made with 2 major, 1 major and 2 minor are present with 
evidence of streptococcal indection. 

MAJOR CRITERIA: 

* Carditis. 

* Erythema marginatum. 

* Polyarthritis. 

e Sydenham's chorea. 

MINOR CRITERIA: 

* Fever >38.1. 

* Arthralgia. 

* Increased ESR or CRP. 

* ECG signs of heart block. 

* Previous episode of rheumatic fever. 


9. How would you treat infective endocarditis? 

Start empirical management following blood culture sampling if high suspicion - usually IV 
Ceftriaxone and Vancomycin but refer to local policy. 

IV antibiotics dependant on culture results for up to 6 weeks. 


10. Why is it so difficult to treat? 


The valves of the heart do not receive a specific blood supply so immune mechanisms 
cannot directly reach the valves via the bloodstream and neither can antibiotics. 
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11. What may this patient need in the long term? 
Repair of the affected valve or valve replacement. 


12. What should be considered in this patient should he require further operations? 


Pre-operative echocardiogram, cardiology review and pre-operative prophylactic 
antibiotics. 
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Parotid Gland 


This station tests your knowledge of the pathology of the parotid gland. 


1. What are the causes of bilateral parotid swelling? 
- Local disease: 

e Mumps. 

e Parotitis. 

e Sialectasis. 

e Sjogrens. 

* Neoplasia. 

- Systemic: 

e Sarcoidosis. 

e TB. 

e Alcoholism/liver cirrhosis. 
e Cushings. 

e Myxoedema. 

e Bulimia Nervosa. 

* Gout. 

* Diabetes. 

e Malnutrition. 

- Drugs. 

* High oestrogen COP. 
e Thiouracil. 

* |soprenaline. 


2. What are the causes of unilateral parotid swelling? 

* Duct obstruction - salivary calculus, external ductal compression. 

* Neoplasia - benign or malignant. 

e Infective - mumps (although bilateral swelling is more common), parotitis. 


3. What symptoms are associated with sialolisthiasis as a cause for unilateral parotid 
swelling? 
Intense pain with an associated intermittent parotid swelling during mealtimes. 


4. Are salivary calculi more common in the submandibular or parotid glands and why? 
Submandibular glands. (80% Submandibular, 18% parotid, 2% sublingual). 
Submandibular sialolisthiasis is more common because its saliva is more alkaline with a 
higher mucous content and has an increased concentration of calcium and phosphate 
than saliva of the parotid and sublingual glands. 


5. Do you know any ways in which parotid and submandibular calculi differ? 
Parotid calculi tend to be multiple, smaller and 50% are within the gland. 


Submandibular calculi tend to be single, larger and intraductal. 


6. What is the pathogenesis of salivary calculus formation? 
Saliva is rich in calcium. Salivary flow is slow and the intermittent stasis of flow 
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predisposes to stones. 
Stones are mainly formed of calcium phosphate and hydroxyapatite. 


7. What percentage of salivary calculi are radio-opaque? 
80%. 


8. Tell me about parotid gland neoplasia? 
* 85% are benign - pleomorphic adenoma (70%) and Warthin's tumour. 
* 15% are malignant - mucoepidermoid carcinoma and adenoid cystic carcinoma. 


9. Which worrying clinical sign may point towards malignancy? 
Ipsilateral facial nerve palsy. This is extremely uncommon in benign tumours. 


10. What are the post operative complications of parotidectomy? 
e VII" nerve palsy. 

e Frey's Syndrome. 

e Salivary fistula. 

* Greater auricular nerve damage - numbness to earlobe. 


11. What is Frey's Syndrome? 

Gustatory sweating and facial flushing caused by misdirected autonomic nerve 
regeneration following injury to the auriculotemporal nerve as it reattaches to the sweat 
glands in the skin (rather than the removed salivary gland) via sympathetic receptors. 
Hence the stimulus that normally causes salivation causes pathological sweating and 
flushing. 
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Polyps and diverticular disease 


This is a pathological specimen from a 25 year old male who had part of his bowel 
resected. 


1. What abnormal feature can you see? 
There are multiple intestinal polyps. 


2. What are intestinal polyps? 
A polyp is a pedunculated mass of tissue arising from an epithelial surface. 


3. How are polyps classified? 

Polyps can be classified into non-neoplastic or neoplastic. 

* Non-neoplastic: Metaplastic, hamartomatous, inflammatory pseudopolyps (present in 
ulcerative colitis). 

e Neoplastic: Tubular, tubulo-villous, villous. 


4. Of the neoplastic polyps, which is the most frequently encountered type? 
The order of frequency is as presented in the previous question: 
Tubular, tubulo-villous then villous, in order of decreasing frequency. 


5. Which of the neoplastic polyps has the most malignant potential? 
Malignant potential is in the reverse order i.e. in order of decreasing. 
malignant potential: Villous, Tubulo-villous, then Tubular 


6. What complications might polyps undergo? 
* Malignant transformation. 

* Ulceration. 

* Bleeding. 

e Infection. 

* Intussusception. 

* Protein and potassium loss. 


7. What condition, represented here, predisposes people to multiple colorectal polyps? 
This picture is likely to represent the bowel of someone with familial adenomatous 
polyposis (FAP), as there are hundreds of adenomatous polyps. FAP is an autosomal 
dominant condition characterized by the loss of the APC tumour suppressor gene on 
chromosome 5, resulting in 100s to 1000s of tubular adenomas. This predisposes them to 
a near 1002 risk of GI cancer by the age of 40. 


8. What other features might someone with FAP have? 

FAP is associated with small bowel periampullary polyps and mandibular osteomas. 

In the related Gardner syndrome patients have osteomas of the skull, epidermoid cysts, 
multiple desmoids tumours (soft tissue tumours) and abnormal retina pigmentation. 


9. This gentleman's younger sister also has FAP. How would you manage them initially? 
His sister will require full assessment and counselling initially, followed by regular upper 
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and lower GI endoscopy, before eventual colectomy. 


10. How frequently and starting at what age would endoscopic surveillance start? 
Patients with FAP have flexible sigmoidoscopy every 1-2 years from age 10-12. Once polyps 
are observed, they will have colonoscopy at similar intervals with polypectomy of larger 


polyps. 


11. At what age are patients offered an operation? 

A prophylactic near total colectomy is offered around age 25. This is to allow them to 
reach an appropriate age to cope psychologically. However, if the polyps removed at 
colonoscopy have advanced histological features, then earlier surgery will be offered. 


12. What sort of procedure is most commonly performed? 
A proctocolectomy with ileoanal pouch formation is the most frequently performed 
procedure. 


13. What surveillance is required following this? 

Following this, she will continue to require an upper GI endoscopy every 3-5 years, and a 
sigmoidoscopy with ablation of any polyps in the ileoanal pouch (or retained rectum if a 
subtotal colectomy is performed). She should also have regular clinic follow up to screen 
for extracolic manifestations. 


14. Are there any medications that decrease the number of polyps? 
Celecoxib and sulindac are two medications that have been used to reduce the number 
and the size of polyps in FAP. 


15. What is a hamartoma? 

A hamartoma is a tumour-like malformation composed of a disorganized arrangement of 
different amounts of tissue normally found at that site. It grows under normal growth 
controls.Examples: Haemangiomas; lipomas. 


16. If the above specimen had shown multiple hamartomatous polyps what would the 
likely diagnosis have been? 

The likely diagnosis would be Peutz-Jeghers syndrome, an autosomal dominant syndrome 
characterized by multiple intestinal hamartomatous polyps, increased risk of breast, lung, 
uterus and pancreatic cancer, and pigmented macules on the lips and the perioral skin. 


17. Will they also need a prophylactic colectomy? 

In Peutz-Jeghers the malignant potential is low, therefore a prophylactic resection is not 
recommended. 

18. What is dysplasia? 

Dysplasia is disordered cellular development characterised by increased mitosis and 
pleomorphism but WITHOUT the ability to invade the basement membrane and 
metastasise. 

Note: Severe dysplasia = carcinoma-in-situ. 
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19. In someone without a genetic predisposition, how do colorectal polyps progress to 
adenocarcinoma? 

It is thought to involve an accumulation of genetic defects, whereby there is a 
progression from normal cells, to dysplastic cells, to malignant cells that can invade 
through the basement membrane. 


20. What properties do malignant cells have that dysplastic cells don't have? 
Malignant cells can invade through the basement membrane and metastasise to distant 
sites. 


21. What is metastasis? 
Metastasis is the survival and growth of cells at a site distant from their primary origin. 


22. What routes of metastasis do you know? 

Spread can be via the blood, lymph or CSF. Spread can also occur locally, by 
transcoelomic spread or can occur iatrogenically, when malignant cells are seeded during 
surgery. 

Carcinomas typically spread by the lymphatic route. 

Sarcomas typically spread by the haematogenous route. 

Note: Follicular thyroid carcinomas spread via the haematogenous route. 


23. What is a diverticulam? 
A diverticulum is an abnormal outpouching of a hollow viscus into the surrounding 
tissues. 


24. Can you give some examples of diverticula? 

e Meckel's diverticulum (2% of population, 2 inches long, 2 feet from ileocaecal valve 
along the antimesenteric border). This is a remnant of the vitellointestinal duct). 

* Pharyngeal pouch (through a gap between inferior constrictor and cricopharyngeus). 
* Diverticular disease. 

Note: A true diverticulum is one which contains all layers of the structure involved. 


25. What complications might a diverticulum undergo? 
* Perforation. 

e Inflammation +/- infection. 

* Bleeding. 

e Fistulae. 

e Strictures. 

* Malignancy e.g. bladder diverticula. 
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Prostate Pathology 


The urology clinic finishes early so the consultant decides to put your prostate 
pathology knowledge to the test. 


1. A 67 year old man comes to clinic complaining of poor flow, hesistancy, terminal 
dribble and nocturia. What is your differential diagnosis? 

* Bladder outlet obstruction: 

- benign prostatic hyperplasia, prostatic carcinoma, urethral stricture, bladder neck 
dysfunction, urethral sphincter dysynergia. 

* Bladder dysfunction: 

- bladder oversensitivity, detrusor overactivity, low detrusor contractility. 


2. What is bladder outlet obstruction? 
It is an urodynamic condition implying voiding with a high pressure and low flow rate. 


3. How would you initially manage this patient? 

History - urinary symptoms, weight loss, bony pain. 

Examination - palpate/percuss bladder, palpate spinal tenderness, PR examination. 
Urine dipstick +/- MSU. 

Bloods - FBC, U&E, PSA. 


4. What is PSA? 

Prostate-specific antigen. It is a glycoprotein 'peptidase' enzyme that is secreted by the 
epithelial cells of the prostate gland. It liquefies semen allowing sperm to move freely and 
dissolves cervical mucus. It is elevated in certain prostatic disorders. 


5. On examination you feel a craggy enlarged prostate. His PSA comes back at 34 ng/ml. 
What do you do now? 

* Repeat the PSA. 

* Transrectal ultrasound guided prostate biopsy. 

* MRI +/-Spinal Radiograph or Isotope bone scan. 

* Urological multidisciplinary team meeting. 


6. Arepeat PSA comes back at 36 ng/ml. His MRI demonstrates no bony involvement. 
The outcome of the MDT meeting is suspected T3NoMo. Do you know of any scoring 
systems for prostate cancer apart from TNM staging? 

Yes, the Gleason grading system. 


7. Can you tell me how patients are scored? 

It grades prostate tumors from 2 - 10, 10 being the most abnormal and therefore the most 
likely to spread. 

The pathologist allocates a number from 1- 5 for the most common histological pattern in 
the specimen, then does the same for the second most common pattern. 

The sum of these two numbers gives the Gleason score. 

8. This patient scored 8. What is the difference between grading and staging? 

The grade of a cancer describes the level of cell differentiation. In general, a lower grade 
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indicates a slower-growing cancer and a higher grade indicates a faster-growing one. 
The stage of a cancer describes the size of the tumour and how much it has spread. 


9. How can prostate cancer be managed? 
* Radiotherapy. 

* Radical prostatectomy. 

* Hormone therapy. 


10. This patient underwent radical prostatectomy. Following radical prostatectomy, how 
frequently should the PSA be checked? 

6 weeks following treatment then every 6 months for the first 2 years and once a year 
thereafter. 


11. His repeat PSA 6 weeks following radical prostatectomy is 7. What do you 

make of this? 

This is concerning as the serum half life of PSA following removal of the prostate gland is 
2-3 days. Therefore PSA levels should be expected to fall below detectable levels within 4- 
6 weeks. A raised PSA level beyond this point is consistent with disseminated prostatic 
cancer. 


12. What treatment options may he be offered? 
Radiotherapy and/or anti-androgen monotherapy should be offered, e.g. bicalutamide. 


13. What is the mechanism of the hormone therapy? 


It competitively antagonises androgen receptors preventing testosterone from binding 
to the prostate cancer cells and thus inhibiting their growth. 
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Renal Transplant 


Neil Jones is due to have a renal transplant. 


1. What Act governs organ donation in the United Kingdom? 
The Human Tissue Act 2004. 


2. What are the indications for renal transplant? 
"All patients with end-stage renal failure should be considered for transplantation unless 
there are absolute contra-indications".' 


5. What are the contraindications? 

* Malignant disease that is not curative or does not have a remission period greater than 
5 years. 

* HIV infection not being treated or already progressed to AIDS. 

Transplantation can be considered for patients with good/stable CD4 counts. 

* Ischaemic heart disease (coronary artery disease) where the predicted risk of death at 5 
years is 50%. 

e Graft loss predicted to be greater than 50% at 1 year. 

e Patients who are unlikely to comply with immunosuppressant therapy. 

For example, those with severe mental health issues or those who regularly use Class A 
drugs. 

e Patients with unresolved chronic bacterial infection or persistent viral infection. 


4. Can an organ donor be alive or dead? 

Yes, they can be either: 

* Dead patient: non beating heart or brainstem dead. 
* Alive patient: family member or unrelated. 


5. Which donor source has a better graft and recipient prognosis? 
Donation from an alive individual. 


6. Is arenal transplant an autograft or allograft? 

It is an allograft. 

* Autograft: tissue is from same individual. For example a skin graft from your leg to your 
scalp. 

* Allograft: graft from one individual to another individual of the same species. For 
example a renal transplant. 


7. What do you know about donor matching? 

It is essential in transplant surgery. 

* ABO blood group match. 

* HLA matching: Human Leucocyte Antigens. HLA-A, HLA-B and HLA-DR are the most 
important. They are proteins located on the surface of WBC. 

* Ideally a close match in age especially at the extremes. 


' From: http://www.organdonation.nhs.uk 
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8. Does the recipient have their non-functioning kidney removed? 

Generally no.It is left in-situ and the transplanted kidney is most commonly placed in 

the right iliac fossa (RIF). 

Renal transplant patients can often be identified by a curved scar in the RIF. In the exam it 
is also prudent to look at the patient's arms for evidence of arteriovenous fistula for 
dialysis. 


9. What is the vascular supply of the transplanted kidney? 
The renal artery of the transplanted kidney is anastomosed to the the external iliac artery 
of the recipient. The renal vein is anastomosed to the external iliac vein of the recipient. 


10. What happens to the transplanted ureter? 
It is anastomosed to the recipient's bladder. Ureteric stenting may be required. 


11. What are the important stages in organ recovery? 

e Warm ischaemic stage: starts when circulation to the donor kidney stops. The stage 
ends when the perfusion solution is flowing. 

* Cold ischaemic stage: this starts once the perfusion solution is flowing and ends when 
the kidney is transplanted to the recipient. 

The kidney placed in ice for transport. The kidney should reach the recipient and be 
transplanted within 24 hours. 


12. What is perfusion/preservation solution? 

It is anice cold solution is used to maintain the kidney. 
The perfusion solutions consist of: 

* Impermeable solutes: minimize cell swelling. 

* pH buffers. 

* Free radical scavengers. 

e Membrane stabilizers. 

* Adenosine for ATP synthesis. 


12. Immunosuppression is major component of transplant surgery. How is this achieved? 
- At the time of surgery: 

* Prednisolone. 

e Anti CD 25 monoclonal antibody (basiliximab). 

or 

* Anti-CD3 (antithymocyte globulin). 

or 

* Anti-CD52 (alemtuzumab). 

- Maintenance therapy: triple therapy 

¢ Calcineurin inhibitor: cyclosporin or tacrolimus. Blocks the effects of IL2 and inhibits 
recipient T cell activation. 

* Purine synthesis inhibitor: azathioprine. 

* Prednisolone inhibits cytokine production. 


13. What complications are associated with immunosuppression? 
* Tacrolimus: nephrotoxicity and neurotoxicity. 
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* Cyclosporin: nephrotoxicity, excess facial hair (hirsutism), hypertension and gingival 
hypertrophy and bleeding. 

e Azathioprine: leukopaenia. 

e Steroids: 

- General features: thin skin, bruising, striae, peripheral wasting, central obesity, moon 
shape face, buffalo hump, hirsutism, proximal myopathy, depression, poor wound 
healing. 

- Cardiovascular: hypertension and fluid retention. 

- Gastro-intestinal tract: pancreatitis, acid reflux and peptic ulcers. 

- Endocrine: Diabetes mellitus. 

- Bone: osteoporosis. 

- Malignancy: this is 5 times greater than the normal population. Most commonly 
squamous cell carcinoma of skin, cervix, basal cell carcinoma's, lymphoma and Kaposi's 
sarcoma. 

- Infections: cytomegalovirus and pneumocystis pneumonia.Cytomegalovirus often 
presents with fever and malaise.Prophylaxis is with valganciclovir for up to six months 
post transplantation.Pneumocystis pneumonia prophylaxis is with co-trimoxazole. 


14. What stages of organ rejection do you know? 

* Hyper-acute: 

Due to presence of recipient antibodies against the donor tissue. Occurs within minutes. 
There is complement activation, clumping of red blood cells and platelets leading to 
interstitial hemorrhage. Kidney swells and becomes discolored. 

Nephrectomy must be performed on transplanted organ. 

* Acute rejection: 

Classified as accelerated if it occurs in the first week. Acute if it occurs within first 100 
days. 

T cell mediated with diffuse lymphocytic infiltration, arteritis and tubulitis. Can be 
reversed with high dose steroids. 

* Chronic rejection: 

Occurs months to years after transplant. Humoral system is responsible for this type of 
rejection. There is graft fibrosis and atrophy. 


15. What are the clinical features of a kidney that is being rejected? 
e Pain from the transplanted kidney. 

e Swelling around the surgical site. 

* Fever. 

* Decreasing urine output. 

* Rising creatinine, with no other attributable cause. 

e Fluid retention. 

Diagnosis is confirmed by renal biopsy. 


16. Other than rejection what other complications are associated with renal 
transplantation? 

* Delayed primary function: This is a degree of Acute Kidney Injury (AKI). This can be 
caused by a long cold ischaemic time or re-perfusion injury. Management involves good 
hydration and dialysis if required. 
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e Vascular: anastomotic leak, vessels kinking, renal artery/vein thrombosis, renal artery 
stenosis. 


* Urological: Urine leak, ureteric stricture. 
e Infection: commonly wound, urine or chest. 
* Lymphocele: may require percutaneous drainage. 


17. What is Primary Donor Dysfunction? 
Failure of the donor organ to function in the absence of any obvious cause. 


18. What is the 1 year graft survival post renal transplant? 
>90%. This drops to 60 - 70% at 10 years. 


19. How does this compare to other forms of transplant? 
e Cardiac 80 - 85%. 

* Liver: 80%. 

e Lung: 70%. 

e Pancreas: 60%. 
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Scrotum 


Sarni Ells is a 20 year old man who has noticed a lump on his left testicle. His mother 
reports a past medical history of cryptorchidism and orchidoplexy before age 1. 


1. What are complications of cryptorchidism? 
Cryptorchidism is a risk factor for testicular cancer, with a 40 fold increase compared to 
the normal population. Patients are also at risk of infertility. 


2. What is the most common location of an undescended testis? 
70% of undescended testicles are found in the inguinal canal, under external oblique. 


3. What contributes to the aetiology of an undescended testicle? 

Low birth weight, a positive family history, hormonal abnormalities and increased 
abdominal pressure from conditions such as gastroschisis are thought to contribute to 
the aetiology of an undescended testicle. 


4. In a neonate with cryptorchidism what management option would you recommend? 
Management is normally withheld until 6 months of age to allow the testicle to descend 
spontaneously After 6 months, spontaneous descent is rare. The child should have an 
orchidoplexy, where the testis is mobilized and then fixed in a dependent position in the 
scrotum. 


5. Does orchidoplexy reduce the risk of infertility and testicular cancer? 

Orchidoplexy is thought to reduce the risk of both infertility and testicular cancer; 
however, it does not reduce either to normal levels. A major benefit of the testes new 
location in the scrotum is the facilitation of self-examination, allowing earlier detection of 
a suspicious lump. 


6. Would the surgical management differ for a 20 year old with a unilateral undescended 
testis? 

Yes. The recommendation would be to offer an orchidectomy, as the risk of testicular 
cancer is high. 


7. What are the different types of testicular cancer? 

95% of testicular tumours are germ cell tumours, which are divided into pure seminomas 
and nonseminomatous germ cell tumours. This second group is subdivided into 
teratomas, embryonal carcinomas, choriocarcinomas, yolk sac tumours and mixed germ 
cell tumours. 


8. What is the peak age for teratomas and seminomas? 
Teratomas have a peak incidence between the ages of 20-30. 
Seminomas have a peak incidence between the ages of 30-40. 


9. From your examination you suspect testicular cancer. What tumour markers might be 


useful? 
- The tumour markers for teratomas include: 
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* beta-HCG (Human chorionic gonadotrophin). 

* CEA. 

* AFP. 

- The tumour markers for seminomas include: 

* Placental alk phos. 

e Sometimes beta-HCG. 

A high lactate dehydrogenase can reflect tumour load and rate of growth, however it is 
not a specific marker for testicular cancer. 


10. In what other cancer could you find high AFP levels? 

Hepatocellular carcinoma (HCC) may also have high AFP levels. 

11. What initial imaging would you arrange? 

A scrotal ultrasound. 

12. How would you manage a patient with suspected testicular cancer both clinically and 
on ultrasound? 

The patient would require further investigation to work him up for surgery, and to stage 
the tumour. This would include routine blood tests and a CT chest abdo pelvis. His case 
would be discussed in an MDT. 

Management depends on stage, but generally involves orchidectomy, with or without 
lymph node dissection and chemotherapy or radiotherapy. 


13. Is radiotherapy effective for testicular tumours? 
Radiotherapy is used in the management of seminomas, but not for nonseminomatous 
germ cell tumours. 


14. What is the overall prognosis of testicular cancer? 
Prognosis depends on tumour stage. 5-year survival ranges from 92-94% for patients with 
good prognostic features to 50% for patients with poor prognostic features. 


15. What follow up investigations are used to monitor for possible recurrence? 

For seminomas, the patient is regularly reviewed in clinic for 10 years following treatment. 
Beta-HCG and LDH levels are monitored, and an abdominal and pelvic CT scan repeated 
every 6 months for the first 5 years, then annually. 

Nonseminomas are monitored in similar way with regular clinic, blood tests for beta-HCG, 
LDH and AFP, and 6-12 monthly CT abdo pelvis. 


16. What is metastasis? 
Metastasis is the survival and growth of cells at a site distant from their primary origin. 


17. Where do testicular tumours metastasise to? 

Testicular cancers tend to metastasis to the lung, colon bladder and pancreas. 

18. Which cancers most commonly metastasis to bone? 

Breast, bronchus, kidney, thyroid and prostate cancer tend to metastasise to bone. 
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Skin cancer 


Jennifer Sanderson is concerned by a mole on her arm. 


1. What is malignant melanoma? 
A melanoma is a malignant neoplasm of melanocytes. 


2. What are the risk factors for melanoma? 

Risk factors for melanoma can be split into congenital and acquired. 

- Congenital: 

e Xeroderma pigmentosum. 

* Albinism. 

* Giant congenital pigments naevus. 

- Acquired: 

* UV light exposure with a history of sunburn (particularly in childhood). 
e Past history of melanoma (Risk increased by 3.5x). 

* Red hair. 

* Tendency to freckle. 

* High total number of naevi (>20). 

* Immunocompromised conditions e.g. HIV, cyclosporin therapy, transplant patients on 
immunosuppressants. 


5. What warning signs suggest a mole may actually be a melanoma? 

Only 10-202 of melanomas form in pre-existing naevi, with the remaining arises de novo. 
The mnemonic ABCDE describes the features in a pre-existing naevus that may suggest 
malignant change, namely: 

e Asymmetry. 

* Border irregularity. 

* Colour variation. 

* Diameter >6mm. 

e Elevation/Enlarging. 

As well as changes in size, shape and colour, there may also be tingling, itching, crusting, 
discharge or the presence of satellite lesions to suggest malignant change. 


4. What types of melanoma are there? 

There are several subtypes: 

e Superficial spreading (most common, accounting for >70%). 

* Nodular (most aggressive). 

* Acral lentiginous melanoma (affects palms, soles and under fingernails, usually in 
patients of black or Asian decent). 

e Amelanotic (lack pigment hence can lead to delay in diagnosis). 


5. How is melanoma staged? 

The Breslow thickness is used to stage melanoma. This is the tumour thickness and is 
measured in mm from the top of the stratum granulosum (part of epidermis) to the 
deepest point of tumour involvement. Increased tumour thickness confers a higher 
metastatic potential and a poorer prognosis. 
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It can also be staged using the TMN or Clark's level. 
Note: It is beyond the scope of this exam to know the exact cut offs for different depths 
and their respective 5-year survival rates. 


6. What size of resection margin should you aim for when excising a melanoma? 
One recommendation is based on Breslow thickness. 

* For lesions «0.76 mm thick a 1 cm margin is sufficient. 

* For lesions 0.76 to 1.0 mm thick a 2 cm margin is needed. 

* For lesions »1 mm thick a 3 cm margin is normally used. 


7. Mrs. Sanderson's lesion is excised with a 2 cm margin. The wound is closed using 
primary healing. What does this mean and what are the other types of healing? 

e Primary healing is when the wound is closed within hours of its creation, normally 
though surgical suture or clips. 

e Secondary healing involves a wound that is left open without formal closure. The 
wound closes spontaneously via tissue contraction and reepithelialisation. 

* Tertiary healing is the same as delayed primary closure. It involves initial debridement 
of a wound, followed by formal closure at a later date. 


8. What is the commonest type of skin cancer? 

Basal cell carcinoma. 

Basal cell carcinomas are locally invasive but almost never metastasise. They are located 
on sun exposed areas of skin, commonly of the face or forehead, and present as a slowly 
growing pearly papule or nodule typically with a rolled edge. Treatment is typically by 
surgical excision; however topical 5-fluorouracil cream can be used to treat small 
superficial BCCs in low risk areas. 


9. What is Bowen's disease? 

Bowen!s disease is a term for squamous cell carcinoma in situ. It usually presents as an 
asymptomatic, slowly enlarging, erythematous and well demarcated plaque on the skin. 
It can progress to invasive squamous cell carcinoma. 


10. Where in the body might a squamous cell carcinoma be found? 
Squamous cell carcinoma can originate in skin, the bronchi, oesophagus, mouth, cervix, 
vulva and penis. 


11. What is the difference between cytology and histology? 
The key difference is that histology looks at the cells within the tissue architecture, 
whereas cytology looks at the cells only. 


12.What are the cytological features of malignancy? 

Features include: an increased number of mitotic figures, abnormal mitoses, 
hyperchromatism (nuclei are darkened due to increased concentration of DNA), 
pleomorphism (varied size and shape of cell), and an increased nuclear to cytoplasmic 
ratio. 
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13. What features of malignancy are seen on histology? 

In malignancy there is loss of the normal tissue architecture with invasion through the 
basement membrane. Features such as neovascularisation, necrosis and haemorrhage 
are seen. 
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Spleen 


This station tests your knowledge of the spleen. 


1. What is the spleen? 
Largest lymphatic organ in the body. 


2. Where is the spleen located? 
Located in the upper left quadrant of the abdomen under ribs 9 - 11. 


3. Name 5 functions of the spleen. 

1. Immune response: Macrophages in the spleen present antigen to lymphocytes which 
produce antibodies (IgM). Also filters capsulated micro-organisms. 

2. Circulatory filtration: The trabeculae of the spleen act as a biological sieve for 
erythrocytes to pass through. The erythrocyte has to deform to pass through the 
trabeculae. As erythrocytes become older they cannot deform as well and are removed 
by the spleen. 

3. Storage of platelets: Approximately 30% of body store. 

4. Haemopoiesis: Until birth the spleen is an important site of erythropoiesis. 

5. lron re-utilisation. 


4. What size is a normal spleen? 

Under normal circumstances it is approximately the size of a cupped hand. 

Weight is approximately 100 - 200g and length approximately 8-13 cm long. 

Weight can increase to > 1000g in disease.When it enlarges it does so towards the right 
iliac fossa. 


5. What is the blood supply to the spleen? 
Splenic artery, which is a main branch of coeliac axis. 
Splenic vein, which is joined by the superior mesenteric vein to form the portal vein. 


6. What is the most common cause of a splenic injury? 
Blunt trauma. 


7. You are called to A&E resus to see a patient who has fallen off a horse and is now 
complaining of left upper quadrant pain. What imaging would you arrange to assess a 
splenic injury? 

Focused Assessment for Sonography in Trauma scan (FAST). CT scan with contrast if the 
patient is haemodynamically stable. 


8. What grading systems for splenic injuries do you know? 

1 Capsular tear, « 1 cm parenchymal depth. 

2 Capsular tear, 1-3 cm depth which does not involve a trabecular vessel. 

3 Laceration > 3 cm parenchymal depth involving trabecular vessels. 

4 Laceration involving segmental or hilar vessels producing major devascularisation (> 25% 
of spleen). 

5 Shattered spleen or hilar vascular injury which devascularises spleen. 
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Source Moore EE, Cogbill TH, Malangoni MA, et al. Organ injury scaling Surg Clin NA 1995; 
75:293:303. 


9. How are splenic injuries managed? 

* Conservative/medical management: Is based on the haemodynamic status of the 
patient and CT scan results. 

If the patient is haemodynamically stable, management involves admission to HOU with 
cardiovascular and haemoglobin monitoring. 

If there is any deterioration, a repeat scan and consideration for surgical intervention 
should occur. 

e Surgical management: those with ongoing bleeding and haemodymanic instability. 


10. What are the indications for a splenectomy? 

* Trauma: failure to respond to conservative measures (continued bleeding) or 
unsuccessful interventional radiology (angiography + embolisation). Or the patient is 
haemodynamcially unstable at the outset and surgery is required to arrest the bleeding. 
e Hypersplenism: Combination of anaemia, thrombocytopaenia and leucopaenia. 

e Splenic malignancy: Lymphoma or leukemia. 

* As part of a radical operation for cancer of colon or stomach or tail of pancreas. It is 
often removed in Pseudomyxoma peritonei cytoreduction. 


11. What are the complications of a splenectomy? 

- Immediate: 

* Haemorrhage: much more common when spleen has undergone hypertrophy. 
- Early: 

* Gastric stasis and distension. 

* Gastric necrosis. 

e Subphrenic abscess. 

* Pancreatitis. 

- Late: 

e Pancreatic fistula. 

e Thrombocytosis: if platelets continue to rise so will the thrombotic risk. 
When platelet levels rise above 1000, aspirin should be started. 
Thrombocytosis leads to an increased risk of portal vein thrombosis and DVT. 
* Overwhelming post splenectomy infection (OPSI). 


12. What is overwhelming post splenectomy infection (OPSI)? 

Severe sepsis in patients who have had a splenectomy. Most at risk are children, the 
elderly and those who are immunosuppressed.Greatest risk is in first 2 years after a 
splenectomy. 

There is a high mortality rate and patients should be told that as soon as symptoms/ signs 
appear they should start antibiotics. 

Clinical features of OPSI are: Initially flu like, with headache, fever, lethargy and vomiting. 
This can rapidly progress to life threatening illness. 
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13. Should patients have antibiotic prophylaxis following a splenectomy? 

*Antibiotic prophylaxis should be given for 2 years post splenectomy or up to age 16. 
Those who are immunosuppressed require lifelong prophylaxis. 

Penicillin V 250mg BO or Erythromycin 250mg BO. 

Patients should be given a broad spectrum beta-lactamase antibiotic to commence if they 
have any signs or symptoms of a flu-like illness. 


14. Can you name 4 bacteria that can cause OPSI? 

e Streptococcus pneumoniae: causes over 50% of cases of OPSI. 
* Haemophilis influenzae type B. 

* Neisseria meningitides. 

* E.Coli. 


15. What vaccines are given to patients post splenectomy and what other precautions 
should the patient take? 

e Pneumococcal vaccine. 

* Haemophilus influenzae type B vaccine. 

* Meningococcal vaccine. 

e Annual flu vaccine. 

Patients should also be warned of travelling to places with high levels of malaria. 


16. What are the classical appearances on a blood film following a splenectomy? 

* Increased platelet count. 

* Increased size of platelets. 

* Howell-Jolly bodies: red blood cells seen on peripheral blood film that have a remnant 
of a nucleus. 


17. What are the causes of splenomegaly? 

e Infective: Epstein-Barr virus, CMV, infective endocarditis, HIV, malaria, TB. 

* Increased portal pressures: Cirrhosis and portal vein thrombosis. 

* Haematological disease: Haemolytic anaemia, myeloproliferative disorders, sickle cell, 
thalassaemia, leukemia and lymphoma. 

e Systemic disease: Sarcoid, amyloid, Gaucher's disease and rheumatoid arthritis. 

This is not a complete list but itis more than enough for MRCS. 


? Source: http://www.evidence.nhs.uk 
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Staging and Grading 

Staging and grading are two different ways of judging 
prognosis for various carcinomas. As with the station on tissue 
diagnosis, this is likely to be asked about as part of a station on 
a specific carcinoma, examples of which we will cover in this 
question. It is beyond the scope of the exam, and to cover 
exact staging systems for different carcinomas, but one should 
have an idea of different systems and their uses. 


1. What is the difference between staging and grading? 

Staging describes the extent of the tumour, based on size and spread. 

Grading describes how well differentiated a tumour is, based on histological appearance. 
It reveals the potential for growth of a tumour. 

2. Can you name some examples of staging systems used in oncology? 

Examples include: 

e TNM system. 

e Dukes' staging. 

e Breslow thickness/Clark's level. 


3. What does TNM stand for? 

T=tumour size, N=Nodal status and M=Metastasis. 

If the stage is preceeded by a 'p', this implies it is confirmed pathologically. If the stage is 
preceeded by a 'c', this implies it is a clinical diagnosis. 


4. What type of cancer is Dukes' staging used for and can you describe them 
and their respective 5-year survival figures? 
Dukes' staging is used for colorectal carcinomas. 


Dukes' Stage Location 5-vear survival (%) 
A Confined to the bowel wall 95-100 

B Through the bowel wall 65-75 

C Lymph node metastasis 30-40 

D(added later) Distant metastasis 5-10 


5. What cancer is staged using Breslow thickness/Clark's level? 

The Breslow thickness is used to stage melanoma. This is the tumour thickness and is 
measured in mm from the top of the stratum granulosum (part of epidermis) to the 
deepest point of tumour involvement. Increased tumour thickness confers a higher 
metastatic potential and a poorer prognosis. 

It can also be staged using the TMN or Clark's level. 

Note: It is beyond the scope of this exam to know the exact cut offs for different depths 
and their respective 5-year survival rates. 


6. Do you know of any grading systems? 

The Gleason Grading system is used to evaluate the prognosis of patients with prostate 
cancer. 

The pathologist assigns a grade to the most common tumour pattern, and a second grade 
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to the next most common tumour pattern. This given a score between 2 and 10, with a 
progressively worse prognosis for each score. 

Note: Several other grading systems exist but it's likely that you haven't heard of these 
outwith very specialised postgraduate practice and this is reflected in the exam with the 
above information on the Gleason Grading system probably being too much information 
itself. 
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The renal tract 


Ivan Tomas presents with painless frank haematuria. 


1. What cancers can cause haematuria? 
Cancers of the kidney, ureters, bladder or prostate can all present as haematuria. 


2. How would you investigate someone with haematuria that you suspect may have 
cancer? 

* Initial investigations include urinalysis with microscopy and culture to exclude a UTI, 
and cytology to look for cancerous cells. 

* Blood should be sent to assess renal function, exclude a significant anaemia and assess 
liver involvement. 

* Initially a renal tract ultrasound can be arranged to look for urothelial cancer. 

e It should be followed by a CT without then with contrast, which is the imaging of choice 
for diagnosing and staging renal cell carcinoma. 

* Cystoscopy is the primary modality for the diagnosis of bladder cancer, and allows a 
biopsy of any suspicious lesion to be performed. 

* A digital rectal examination, PSA blood test and needle biopsy of the prostate would be 
required if prostate cancer is suspected. 


3. What is the commonest renal cancer? 
90-95% of kidney cancers are renal cell carcinomas (RCC). The other types include clear 
cell renal cell carcinoma and sarcomatoid and rhabdoid renal cell carcinoma. 


4. What genetic condition is associated with renal cell carcinoma? 

Von Hippel-Lindau syndrome is an autosomal dominant hereditary condition that 
predisposes to renal call carcinoma, as well as phaeochromocytoma, pancreatic islet cell 
tumours, retinal angiomas and CNS haemangioblastomas. 


5. What is the most common type of bladder cancer? 

In the Western world transitional cell carcinoma is the commonest type of bladder cancer 
(90%); however, worldwide squamous cell carcinoma accounts for 75% of all bladder 
cancers. 


6. What is thought responsible for the high prevalence of bladder squamous 

cell carcinoma in developing nations? 

The persistent inflammation caused by Schistosoma haematobium leading initially to 
squamous metaplasia, is a significant risk factor for squamous cell carcinoma. 


7. What might predispose a patient to bladder squamous cell carcinoma in the UK? 
sec in developed nations is associated with long term urinary catheters and bladder 
stones, both of which induce inflammation. 


8. What are the risk factors for transitional cell cancer of the bladder? 
Risk factors include smoking tobacco, which increases the risk by 2-6 times, and 
occupational exposure to toxins used in the rubber and dye industries. 
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9. What is carcinoma in situ? 
A precancerous state where neoplastic cells are confined and have not invaded the 
basement membrane. 


10. How is bladder carcinoma in situ (CIS) treated? 

First line treatment investigation and treatment for any bladder cancer is cystoscopy and 
biopsy +/- transurethral resection of bladder tumour (TURBT) for any visible papillary 
lesions. Bladder carcinoma in situ is normally diffuse therefore TURBT is not able to 
remove it all. Instead it is treated with intravesical Bacillus Calmette-Guerin (BCC) 
immunotherapy. The only surgical treatment for CIS is radical cystectomy, which most 
patients wish to avoid, and instead have repeat cystoscopy and biopsy with further 
intravesical instillations. 


11. Following a radical cystectomy how is urine outflow enabled? 

Urine must be diverted. The most common method is via an ilealconduit, where a small 
portion of ileum with its blood supply maintained is resected from a section more than 15 
cm proximal to the ileocecal valve. The bowel on either side is immediately 
reanastomosed. The ureters from each kidney are then anastomosed to the ileal segment 
and one end brought out to the abdominal wall as a stoma. Urine is thereby collected 
continuously in a collection bag. 


12. What complication is likely if you were to resect the ileum just proximal to the 
ileocecal valve? 

Loss of the terminal ileum can lead to vitamin B12 deficiency. This can result in macrocytic 
anaemia, and subacute combined degeneration of the spinal cord. 


13. How would you replace vitamin B 12 in this situation? 

With the oral route no longer an option, vitamin B12 replacement would involve life long 
parenteral administration, specifically with 3-monthly intramuscular injections of 
hydroxycobalamin. 
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The Stomach 


Jamie O'Brien has been complaining of upper abdominal pain after meals. You suspect 
that he has peptic ulcer disease. 


1. What is an ulcer? 

An ulcer is an abnormal discontinuation of a mucous membrane. 

- Definitions you should know: 

e Fistula: an abnormal communication lined with granulation tissue between two 
epithelial or endothelial surfaces. 

e Sinus: A blind-ending tract lined by granulation tissue. 

* Abscess: A localised collection of pus surrounded by granulation tissue. 


2. What are the major risk factors for peptic ulcer disease? 

The major risk factors for peptic ulcer disease include Helicobacter pylori infection, 
NSAIDs, smoking and alcohol. 

Other risks are corticosteroid use, severe physiological stress including burns and CNS 
trauma (Curling's and Cushing's ulcers respectively), hypercalcaemia and hypersecretory 
states association with a gastrinoma in Zollinger-Ellison syndrome. 


5. What cells are responsible for the secretion of gastric acid? 

Gastric acid is produced and secreted by parietal cells. 

Gastric secretions contain the ions hydrochloric acid, bicarbonate, water, mucus, 
pepsinogen, intrinsic factor and hormones. Around 1L of fluid, with an average pH of 2 is 
produced each day. 

e Parietal cells secrete HCI and intrinsic factor. 

* Chief cells secrete pepsinogen, which is a precursor of pepsin. 

* G-cells secrete gastrin. 

e Mucous cells secrete mucous. 

The secretion of hydrochloric acid is stimulated by the hormone gastrin, histamine from 
mast cells, and by direct parasympathetic vagal stimulation. 

It is inhibited by the hormones secretin and cholecystokinin, which are secreted by the 
duodenum in response to a food bolus, and act to inhibit gastrin release and by 
somatostatin. 


4. How does H. pylori survive in the acidic environment of the stomach? 

H. pylori produces urease to alkalinize its microenvironment allowing it to survive. 
Helicobacter pylori is a gram negative bacterium found in over 50% of the populations 
stomach. It is a causative agent in peptic ulcers, chronic gastritis and stomach cancer. 80% 
of carriers are unaffected. 


5. How does H. pylori lead to peptic ulceration? 

H. pylori infects the gastric mucosa where it causes an inflammatory response. This 
gastritis stimulates the gastrin-producing (G) cells of the stomach with subsequent 
hypersecretion of acid. 
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6. How can you test for H. pylori? 

The CLO test at biopsy or a C13 urea breath test is used to detect the presence of H.pylori. 
CLO stands for campylobacter-like organism, and the CLO tests the 

ability of the organism to convert urea to ammonia and carbon dioxide. 

As H. Pylori secretes the urease enzyme to allow it to survive in the acidic conditions of 
the stomach, it is able to catalyze this reaction. 


7. How do you treat H. pylori infection? 

Triple therapy with a proton pump inhibitor and two antibiotics such as clarithromycin 
and amoxicillin for 14 days is recommended. 

It is important to mention that you would go by the local microbiology policy, but also 
demonstrate your knowledge of the commonly used antibiotics. 


8. How does hypercalcaemia lead to to peptic ulceration and what would the most 
common causes of this be in an elderly patient? 

Hypercalcaemia stimulates acid secretion in the stomach. The most common causes 
would include malignancy and hyperparathyroidism. 


9. What is the mechanism of action of a PPI? 

Proton pump inhibitors irreversibly block the hydrogen/potassium ATPase pump in gastric 
parietal cells, therefore reducing the gastric acid secretion. 

Two commonly used PPIs are omeprazole (40mg OD) and lansoprazole (30mg OD). 


10. What are the complications of peptic ulcer disease? 

Complications include epigastric pain, nausea and vomiting, bleeding leading to 
haematemesis or melaena, and perforation. It can also lead to stricture formation and 
benign gastric outlet obstruction. 


11. What radiological investigation would be arranged if you suspected a perforated 
peptic ulcer? 

An erect chest X-ray would be useful, looking for air under the diaphragm 
(pneumoperitoneum). 

Note: This is falsely negative in 40% of cases of a perforated viscus. 


12. What is the management of a bleeding duodenal ulcer? 

Initial management revolves around stabilizing the patient, assessing them in an ABC 
manner and ensuring they are adequately supported with oxygen, fluids and blood 
products. An intravenous PPI is commenced (eg IV pantoprazole) whilst an upper GI 
endoscopy is arranged. 

Urgent oesophagogastroduodenoscopy (OGD) allows visualization of the ulcer and offers 
treatment options such as injection therapy, coagulation therapy, and haemostatic 
clipping. Surgery is required when there is failure to achieve homeostasis endoscopically 
or for coexisting bowel perforation. Simple undersewing of the ulcer is often sufficient. It 
is important to treat the patient's risk factors once they have been stabilised. 


13. What is the most common histological type of 
gastric cancer? 


95% of gastric cancers are adenocarcinomas. Less common forms include lymphoma (3%) , 
carcinoid (1%) and stromal tumours (e.g. GIST). 

The incidence of gastric cancer has reduced, and it is now the 14™ most common cancer 
(previously 2nd). The decrease is thought to be a reduction in ingested carcinogens 
brought about by refrigeration and improved food hygiene. 


14. What medical treatment is there for a low-grade gastric mucosa associated 
lymphoma (MALToma)? 

The patient should have triple therapy to eradicate H. pylori, which results in tumour 
regression in 75% of cases. 


15. At endoscopy a biopsy is taken. The report histology comments on a "well 
differentiated papillary adenocarcinoma".What are the risk factors for gastric cancer? 
Risk factors for gastric cancer include infection with H. pylori, chronic atrophic gastritis 
with intestinal metaplasia, history of previous gastrectomy, gastric adenomatous polyps 
and consumption of nitrosamines found in smoked fish. 


16. What further imaging would you arrange? 
Further imaging is needed to stage the cancer. | would arrange a CT chest, abdo, pelvis 
followed if necessary by an endoscopic ultrasound. 


17. Where do gastric cancers commonly metastasise to? 

Gastric cancer commonly metastasizes to the local and then supraclavicular lymph nodes 
(Virchow node), and directly to omenta, the pancreas, diaphragm, duodenum and 
transverse colon. Haematological spread is most commonly to the liver and lung. 


18. What surgical treatment options are there for gastric cancer? 

The most frequently performed surgical therapy is a total gastrectomy. Other 
considerations include resection of part of the oesophagus for tumours affecting the 
cardia and lymph node dissection for patients with nodal disease. A subtotal gastrectomy 
is an alternative option for tumours affecting the distal stomach only. 

Adjuvant chemotherapy should be considered and each case discussed in a gastro- 
oncology MDT. 


19. The patient undergoes a total gastrectomy. They represent to hospital one 
year later with a swollen abdomen. What are the possible diagnoses assuming it is 
related to their previous gastric cancer? 

The likelihood is that the gastric adenocarcinoma has metastasised. It could have 
metastasised to the bowel, causing an obstruction, or to the liver with the swelling 
representing ascites. The swollen abdomen could also be a direct mass effect of 
metastatic tumour in the peritoneal cavity. 


20. How would you investigate? 

After ensuring they were stable, | would take a full history and examine the patient, 
paying particular attention to the abdomen, looking for a mass, tenderness, the presence 
of bowels sounds, and for shifting dullness. 

| would arrange routine bloods and an abdominal x-ray to look for dilated loops of bowel. 
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| would also arrange a CT of the abdomen, with contrast, which should give mea 
definitive diagnosis. 


21. What management options are there for advanced unresectable gastric cancer? 

The management of unresectable disease should be coordinated in an MDT. Therapy aims 
to improve the patient's length and quality of life. It is important to optimize analgesia 
and nutrition. Palliative resection, and chemotherapy can reduce tumour mass, helping to 
alleviate pain, and relieve pressure or obstructive symptoms. 
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Thrombosis and Emboli 


This station will examine your knowledge of clots, emboli and thrombosis and the 
pathophysiology behind these 


1. What is a clot? 


A clot is defined as solid material formed from the constituents of blood in stationary 
blood. 


2. What is a thrombus? 


A thrombus is defined as solid material formed from the constituents of blood in flowing 
blood. 


3. What is an embolus? 
An embolus is defined as an abnormal mass of undissolved material that is carried in the 
bloodstream from one place to another. 


4. What causes a thrombus? 

Three separate factors can contribute to thrombosis and these are described as Virchow's 
triad: 

e Abnormal blood flow. 

* Hypercoagulable state. 

e Endothelial (vessel wall) injury. 


5. What examples of abnormal blood flow predispose to thrombus formation? 
Examples could include stasis (e.g. immobility, prolonged surgery), AF or mitral stenosis. 


6. What examples of a hypercoagulable state can predispose to thrombus formation? 
Protein C/S deficiency, pregnancy, trauma, surgery, antithrombin III deficiency. 


7. What are the different types of emboli? 
An embolus can be solid, liquid or gas: 

e A thrombus. 

e Fat. 

* Air. 

e Atheromatous material. 

e Amniotic fluid. 

e Tumour cells. 

* Foreign material (e.g. broken cannula). 
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Thyoid cancer and multiple endocrine 
neoplasia 


This station will test your knowledge of thyroid cancer, its typical presentation and the 
different types, in addition to testing your knowledge of multiple endocrine neoplasia. 


1. How does thyroid cancer typically present? 

e Most common presentation is a euthyroid lump in the neck - it is unusual for thyroid 
cancer to present as thyrotoxicosis. 

* Odynophagia is relatively common. 

* May present like other goitres in the neck, but usually faster growing. 

* Dysphagia may be present but this is uncommon. 

* Hoarse voice is suggestive of local invasion of the recurrent laryngeal nerve. 

* Deep cervical lymphadenopathy. 


2. How can thyroid tumours be classified? 

When asked to classify tumours, start with benign and don't forget secondaries. 
Therefore, thyroid tumours can be split up into benign and malignant; 

primary and secondary. 


3. What is the most common benign thyroid tumour? 
Follicular adenoma. This cannot be differentiated from follicular adenocarcinoma on 
cytology from a fine needle aspirate. 


4. What are the main malignant primary tumours affecting the thyroid gland? 
There are 5 main types: 

* Papillary carcinoma: Most common type. Good prognosis. Can be multifocal. 

* Follicular adenocarcinoma: Common in regions with iodine dietary deficiency. 
Haematogenous spread (as opposed to lymphatic like most carcinomas). Cannot be 
differentiated from a benign follicular adenoma from a fine needle aspirate alone. 

* Anaplastic carcinoma: Worst prognosis. Usually affects elderly patients. 

e Medullary carcinoma: Arises from parafollicular C cells and may therefore secrete 
calcitonin. Associated with MEN Ila and IIb. 

* Lymphoma: Non-Hodgkin's. 


5. Is the thryoid gland a usual site for metastatic disease? 
The thyroid is a very rare site for distant metastases. Occasionally, there is direct invasion 
from adjacent anatomical structures e.g. oesophagus, larynx. 


6. How would you assess a thyroid mass in clinic? 

As with breast lumps, these require triple assessment i.e. 
e Clinical assessment with history/examination. 

* Radiological assessment (USS for thyroid masses). 

* Cytological assessment (FNA). 
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7. What is Multiple endocrine neoplasia (MEN)? 

MEN is a group of related conditions, inherited as autosomal dominant traits, 
characterised by hyperplasias and/or neoplasias of several endocrine organs. There are 3 
subtypes: MEN1 , MEN 2a and MEN 2b. 


8. What are the features of MEN1? 

MEN! (linked to a novel gene on chromosome 11)(The 3 Ps): 

* Pituitary adenoma (most commonly a prolactinoma). 

e Parathyroid hyperplasia. 

* Pancreatic islet cell tumours (most commonly a gastrinoma). 


9. What are the features of MEN2a? 
e Medullary thyroid carcinoma. 

e Phaeochromocytoma. 

e Parathyroid hyperplasia. 


10. What are the features of MEN2b? 
e Medullary thyroid carcinoma. 

e Phaeochromocytoma. 

e Marfanoid-type body habitus. 

e Mucosal neuromatosis. 
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Tissue Diagnosis 


This station will test your knowledge of cytology and histology, and will most likely be 
asked in the context of a larger question regarding a patient with cancer. 


1. What is the difference between cytology and histology? 

The key difference is that histology looks at the cells within the local tissue architecture, 
whereas cytology looks at the cells only. 

2. What are the cytological features of malignancy? 

Features include: 

* An increased number of mitotic figures. 

* Abnormal mitoses. 

* Hyperchromatism (nuclei are darkened due to increased concentration of DNA). 

* Pleomorphism (varied size and shape of cell). 

* Increased nuclear to cytoplasmic ratio. 

3. What features of malignancy are seen on histology? 

In malignancy there is loss of the normal tissue architecture with invasion through the 
basement membrane. Features such as neovascularisation, necrosis and haemorrhage 
are seen. 


4. What are the advantages of cytology? 

e Simple and quick to perform. 

* Can be performed on cells which have been obtained through a minimally invasive 
approach. 

* Cheaper than histology and requires less equipment. 


5. What are the disadvantages of cytology? 

* Tells you nothing about tissue architecture e.g. cannot distinguish a thyroid follicular 
adenoma from a carcinoma because it cannot assess invasion of the basement 
membrane. 

* Potential for sampling error or insufficient material for a diagnosis. 

* Needs experienced cytologist for accurate diagnosis. 

* Less useful than histology for more detailed study. 


6. What are the advantages of histology? 

* Well defined sample area. 

* Provides information on tissue architecture and invasion and therefore help with 
staging certain cancers. 

7. What are the disadvantages of histology? 

* Requires fixation and processing; therefore takes longer to report. 

* More invasive than cytology. 

* May be painful or distressing to the patient. 

* More expensive than cytology, and requires more specialist equipment. 

* Potential for spread of malignant cells e.g. seeding of the peritoneum following a liver 
biopsy. 

* May significant alter the appearance of the suspicious area for subsequent imaging. 
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Tuberculosis 


This station tests your knowledge of TB infection. 


1. What organism causes tuberculosis? 

Mycobacterium tuberculosis. 

2. What are mycobacteria? 

Non-motile, non-sporulating, weakly gram-positive rods, classified in the order 
Actinomycetales. 


3. Name another type of mycobacterium and the disease caused by it. 
Mycobacterium avium/mycobacterium intracellulare: causes respiratory, gastrointestinal 
or disseminated infection in patients with acquired immunodeficiency syndrome. 


4. Where can tuberculosis infect in the body? 

Almost anywhere - 90% of cases occur primarily in the lungs. About 20% of cases spread 
outside the lungs to the pleura, central nervous system, lymphatic system, genitourinary 
system, bones and joints. 


5. What is Pott's disease in relation to tuberculosis? 

Tuberculosis infection of the spine. 

6. What is miliary tuberculosis? 

This is a form of tuberculosis characterised by a wide dissemination throughout the body. 
It is fatal if not treated properly. 


7. How is tuberculosis diagnosed? 

e Fluid samples for acid-fast bacilli using auramine-rhodamine statining or Ziehl-Neelsen 
staining (non-specific). 

* Polymerase chain reaction or gene probe tests to differentiate M. tuberculosis from 
other mycobacteria. 


8. How is pulmonary tuberculosis treated? 

Medical treatment is with a chemotherapeutic regimen, involving the initial use of 
rifampicin, isoniazid, pyrazinamide, and ethambutol. 

The role of surgery has diminished dramatically and is rarely used. It is used for other 
forms of tuberculosis infection. 

9. What is a granuloma? 

It is an organised collected of macrophages, fusing to form Langhans giant cells. 


10. What causes a granuloma? 

e Infections: tuberculosis, leprosy, schistosomiasis. 
* Sarcoidosis. 

* Crohn's disease. 

* Aspiration pneumonia. 

* Rheumatoid arthritis. 

* Foreign bodies. 
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Tumour markers 


This quick fire station will look at different tumour markers and their significance in 
different types of neoplasia. Topics here are likely to come up as a small part of a 
pathology station. 


1. What is meant by a tumour marker? 

A tumour marker is a substance which can found in the circulation of a patient with 
neoplasia. It can aid in the diagnosis, be used as a monitoring tool for recurrence and may 
be of value in assessing response to treatment. 

Note: Most are not produced in direct proportion to the tumour bulk. 


2. Can you give some examples of tumour markers? 
Examples include: 

AFP (alpha fetoprotein). 

CEA (Carcinoembryonic antigen). 

PSA (prostate specific antigen). 

CA-125. 

CA 19-9. 


3. Can you name one tumour associated with AFP? 
Hepatocellular carcinoma. 

4. Can you name one tumour associated with CEA? 
Colorectal carcinoma. 

5. Can you name one tumour associated with PSA? 
Prostatic carcinoma. 

6. Can you name one tumour associated with CA-125? 
Ovarian carcinoma. 

7. Can you name one tumour associated with CA 19-9? 
Pancreatic carcinoma. 


8. The following two questions relate to testicular cancer. What are the tumour markers 
for teratomas? 

* beta-HCG ( Beta-Human chorionic gonadotrophin). 

* CEA. 

e AFP. 


9. What are the tumour markers for seminomas? 

* Placental alk phos. 

* Occasionally B-hCG. 

10. What are the possible uses of tumour markers? 
* Screening. 

* Diagnostic purposes. 

* Measuring response to treatment. 

* Monitoring for recurrence. 

e Severity of underlying disease. 
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Wound Healing 


This question will test your knowledge of the processes through which wounds heal, 
and how it can go wrong. 


1. What is wound healing? 

Wound healing is the process by which tissue restores it structure and function, with the 
return of tissue integrity and tensile strength. Wounds can heal by resolution (no scar 
formation) or organisation and repair, which invariably results in scar tissue. 


2. How can wound healing be classified? 
It can be classified into healing by primary, secondary, or tertiary intention. 


5. What is healing by primary intention and can you give an example? 
Primary intention is where wound edges are re-approximated early e.g. lacerations/ 
surgical wounds re-approximated with sutures. 


4. What is healing by secondary intention and can you give an example? 
Healing by secondary intention is where the wound is allowed to granulate over e.g. 
excision of infected tissue, tooth extraction or natural healing of decubitus ulcers. 


5. What is healing by tertiary intention and can you give an example? 

Healing by tertiary intention refers to delayed closure where wounds are purposely left 
open and closed at a later date. An example wound include a wound which is initially 
washed out and debrided. It is then observed for signs of infection before closure 
following a second washout and debridement. 


6. What are the stages of wound healing? 

* Haemostasis/coagulation. 

* Acute inflammation. 

* Formation of granulation tissue (endothelial cells, fibroblasts, macrophages). 
* Angiogenesis. 

* Epithelialisation, fibroplasias, wound contraction (myofibroblasts). 

* Maturation and remodeling. 


7. Why might a wound fail to heal? 
This commonly asked question can be divided into local and systemic factors: 
- Local: 
* Poor blood supply. 
e Infection. 
e Surgical technique (wound tension, type of suture material, appropriate wound 
aversion, tissue handling at time of closure). 
* Radiotherapy to local tissues. 
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- Systemic (all the following make it more likely for wound healing to fail, and often two 
or more co-exist): 

* Diabetes mellitus. 
* Heart failure. 

* Liver failure. 

* Renal failure. 

* Steroid use. 

e Immunodeficiency. 
* Hypoxia. 

* Malnutrition. 

* Malignancy. 

e Chemotherapy. 


8. What is the key difference between hypertrophic and keloid scarring? 

A hypertrophic scar is confined to the wound margins. These often occur across flexor 
surfaces and skin creases. 

A keloid scar extends beyond the wound margins. They're more common in patients of 
black or Hispanic decent and characteristically occur in the earlobe, chin, neck, shoulders, 
upper chest and upper back regions. 
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SECTION B: 


OPERATIVE PROCEDURES, 
HISTORY TAKING, 
PHYSICAL EXAMINATION & 
COMMUNICATION SKILLS 
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CHAPTER 4 


OPERATIVE PROCEDURES 


e Blood culture. 

e Catheterisation. 

e Excision of skin lesion. 
e Ordering a list 1. 

e Ordering a list 2. 

e Ordering a list 3. 

e Pre-op management. 
e Prepping and Draping. 
e Scrubbing. 

e Surgical Principles. 
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Blood culture 


Donald Anderson is currently an inpatient on James Dodson ward. He has spiked 
three fevers over 38.5 degrees C in the past 6 hours and you have decided to take 
blood cultures. He is known to be HIV positive. Take a set of blood cultures. 


Procedure 

Although you are talking to an arm, you should treat it as a patient. 

Wash your hands, introduce yourself and gain permission to take blood. 

Prepare your equipment: 

* Gloves. 

e 2% chlorhexidine 70% isopropyl alcohol wipe. 

* Tourniquet. 

* Winged Vacuette blood collecting set or a needle and syringe. 

e Sterile gauze. 

e An aerobic and an anaerobic culture bottle. 

* Amicrobiology request form. 

Wash your hands again. 

Wear an apron, eye protection and gloves. 

Once you have chosen vein, make sure you clean thoroughly with the chlohexidine 
wipe, and then do not touch the area again before venepuncture. Allow the skin 
to dry. Flip the tops off the two culture bottles and clean with a fresh 
chlorhexidine wipe. Allow to dry. Insert the bottles into the collection port, or the 
needle and syringe into the bottle depending on what equipment is available, 
inoculate the aerobic bottle first. then the anaerobic bottle, and rotate 180 to 
ensure the blood mixes evenly. 

Label the bottles with the demographics, time and date. and complete the request 
form. Send for microscopy, sensitivity and culture. 

Thank the patient and wash your hands. 


1. What is the rate of HIV transmission from a needle stick injury? 
It is around 0.3% following a needle stick injury from an HIV positive patient. 


2. How does this compare to hepatitis B and C transmission? 

Before vaccination the risk of transmission following a needle stick injury from a patient 
with hepatitis B was around 30(6%-24%)%, but has been reduced significantly by the 
hepatitis vaccination, obligatory for at risk health care workers, which is 90-95% effective. 
The risk of hepatitis C transmission is around 1.8 %( 1%-10%). 


3. What should you do if you get a needle stick injury? 
Clean the wound with soap and water. Report the incident to your occupational health 


department or A&E out of hours. Another doctor should approach the patient and ask 
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permission to take some blood to test it for HIV, and viral load, hepatitis B and C. They 
should also take a sample of blood from you for testing. Retest again at 6 weeks and 3 
months for HIV, HBC and HCV antibodies, and for elevated liver enzymes, which could 
indicate hepatitis. 
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Catheterization 


Pierre Jacque is in A&E with urine retention. He has not passed urine for 8 hours and has 
a palpable bladder. 
Please insert a catheter. 


Procedure 

Wash your hands on walking into the station with gel. As you are informed that you have 
already washed your hands don't worry about washing them again. 

Start by asking the patient if they are in any pain. If there is an observation chart available 
take a look to ensure they are stable (it may be hidden from you at this stage). 

Explain the procedure to the patient and get verbal consent. 

Prepare your equipment: 

e Sterile gloves. 

* Sterile drapes. 

* Cleaning solution. 

* Cotton swabs. 

* Forceps. 

e Sterile water 10ml. 

* Foley catheter normal 16- 18 French. 

e Syringe. 

e Instill gel. 

* Urine collecting bag. 

The packs should contain all of the necessary items, but check before commencing the 
procedure. 

Retract the foreskin if present. 

Clean the glans penis - clean from inner to outer aspect and anterior to posterior, one 
swipe per swab, and then discard the swab from the sterile field. 

Drape the area with the penis passing through a premade hole in the drape. 

It's probably easiest to have the catheter coiled in the rectangular plastic container found 
in the packs, which you can place in your sterile field near the patient's penis for ease of 
insertion. 

Elevate the penis so that it is perpendicular to the patient's body and inject instill gel into 
the urethra (at this point you may wish to change gloves to handle the catheter). 
Smoothly insert the catheter as far as it will go and wait for urine to flow. 

Attach the catheter bag, and inflate the balloon with 10 ml of sterile water. 

Detract the foreskin if present. 

Wash your hands and thank the patient. 


1. No urine came out when you inserted the catheter. What could be responsible? 
Possible causes include catheter misplacement, post renal failure, intrinsic renal failure or 
pre- renal failure. The catheter may not be fully in the bladder, or it might be in the 
correct position but blocked. 

Previous obstruction could have resulted in post renal failure; however, you would expect 
that there would be some urine in the bladder. Prerenal failure is caused by renal 
hypoperfusion, due to hypovolaemia, decreased cardiac output or afferent glomerular 
arteriole vasoconstriction. Intrinsic renal failure is commonly due to acute tubular 
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necrosis, which is caused by ischaemia (from pre- renal failure) or nephrotoxins. 

2. What would you like to do first? 

| would firstly take a history and thoroughly examine the patient, measuring a complete 
set of observations. | would then check catheter placement by performing a bladder 
washout and bladder scan. | would expect at least as much fluid to come back out of the 
catheter as | injected in. 


5.The bladder is empty on bladder scan and the bladder wash out suggests the catheter 
is in the correct place. What investigations would you order? 

The most important investigation is an urgent ultrasound of the patient's abdomen 
looking at the renal tract for a cause of the renal failure and the abdomen in general in 
case there is another cause such as acute haemorrhage. | would send blood tests of renal 
function, FBC to look for signs of infection or anaemia, clotting in case it is abnormal, and 
a group and save. 


4. The ultrasound demonstrates a bilaterally dilate renal tract. What does this suggest 
about the aetiology? 

The likely cause is distal to the ureters, either in the bladder or in the urethra. It is likely to 
be compressive in nature, for instance a bladder mass or external compression of the 
urethra. 
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Excision of skin lesion 


Please excise the benign lesion from this person's skin. You may use any of the 
instruments provided. 


Procedure 

Whenever you perform any surgical procedure in the OSCE start by checking the consent 
form, including patient name, DOB, hospital number, site and side of lesion. Not doing so 
could be considered battery. Complete the WHO checklist. 

Position the patient so that you are both comfortable, and so that you have easy access 
to the lesion. 

Prep and drape the area using the iodine or chlorhexidine solution, and the drapes 
available. If no prep/drape is available, state you would fully prep and drape the patient. 
Check the local anaesthetic with the examiner - state aloud e.g. "1% xylocaine with 
1:200000 adrenaline, expires July 2017". 

Inject the local anaesthetic; give it a moment to work, and then test sensation gently with 
a sharp instrument. 

Make an elliptical incision around the lesion, keeping the scalpel blade perpendicular to 
the skin at all times. 

Use toothed forceps to elevate the edge of skin so that you can undermine it, and excise 
the lesion in its entirety by cutting through the fatty layer with either the knife or 
dissecting scissors. 

Once removed, place in a sterile specimen pot and state you would label and send to 
pathology. 

Now pick up the nylon suture with your needle holders and close the wound using your 
preferred technique, for instance a vertical mattress suture. If the wound created is large 
it may be necessary, especially with the unrealistic toughness of the prosthetic skin, to 
undermine the 

skin edges, and use a vicryl suture to bring the edges closer together. It doesn't matter 
which suturing technique you use as long as itis a recognizable one, and the correct 
suture material is selected. 

Once the edges are nicely opposed place a mepore dressing and offer to bandage the 
arm. 

Thank the patient. 

Wash your hands. 


1. What is actinic keratotsis? 
Actinic keratosis is a premalignant skin lesion that is induced by UV light. It can progress 
to squamous cell carcinoma. 


2. What histological feature characterizes a squamous cell carcinoma? 
On histology SCC is characterized by proliferation of atypical keratinocytes, invasion of 


the dermis and keratin pearls. 


3. How long should the dressing stay on for? 
The dressing should remain on and dry for a week. 
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4. When should the patient have their sutures removed? 
Between 5 and 10 days. 


5. What local anaesthetic would you use and at what dose? 

| would use lidocaine 1% at a dose of 3mg/kg. 

1% means 10mg lidocaine/ml. 

Bupivacaine has a longer period of activity and slower onset, so is not as preferable to 
lidocaine in this situation. 


6. What effect does adrenaline have when used in conjunction with local anaesthetics? 
Adrenaline: 

1. Prolongs duration of activity 

2. Slows systemic absorption of LA. 

Hence, higher doses may be used (e.g. lidocaine 7mg/kg as opposed to 3mg/kg). 


7. What are the side-effects of local anaesthetic overdose and how would you manage 
them? 

Patients may have an anaphylactic reaction to the LA, or they may complain of perioral 
tingling and parasthesia progressing to drowsiness, seizures, coma, apnoea, paralysis, 
arrhythmias and shock (LAs are negative inotropes and vasodilators). 

Management would be: 

1. Stop administering LA. 

2. ABCDE management (give more details if asked - primarily airway protection). 

3. Inform ITU - may require ventilation. 

4. IV fluids. 

5. Cardiovascular support (e.g. inotropes) . 


8.When will the histology be back? 

The histology will normally be available after it has been discussed in an MDT; this takes a 
week or two. The patient will be contacted by post or a phone call to inform them of the 
diagnosis and any follow up that is required. 
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Ordering a list 1 


You are the surgical registrar. The anaesthetist for today's list has some questions for 
you. 


Principles of ordering a theatre list: 

* The main priority for list order is the clinical urgency of case. If an operation is needed 
to save a patient's life it takes priority regardless of other issues. 

* Traditionally "dirty" cases and patients with MRSA are put last on the list to facilitate 
adequate cleaning of the operating theatre.This is not always necessary provided the 
cleaning of relevant surfaces can be done adequately before the next patient. After the 
patient has left any surface they have come into contact with should be cleaned with an 
approved detergent and hot water. It should then be left to dry for at least 15 minutes. 
* Diabetic patients should be placed early on the theatre list, to reduce the chance of 
hypoglycaemia. 

* Operative list order can vary from surgeon to surgeon, and in this station, it is not the 
actual order you place the patients in that scores marks, rather the fact you have shown 
understanding of how co-morbidities may impact on surgery. 

* You have limited information about the severity of the patient's condition, which you 
should acknowledge. One method to answering this question is to list the patients in 
order from most major surgery to most minor, and then take into account the co 
morbidities, placing dirty cases and those with MRSA last - unless they happen to have a 
good reason to go first e.g. they are diabetic, or the surgery is more clinically urgent, 
those with diabetes first, and those with major co morbidities early. 


This can be quite a quick-fire station, so make sure you give a clear answer before offering 
an explanation for your reasoning - if the examiner is happy with your answer they may 
want to just move on to the next question. 


Patient Hospital DOB Sex Operation Notes 
name number 


Tim 57380898 03/11 M Left Inguinal Pacemaker 
Jones /67 hernia repair 
Martin #488393 28/05 M AAA repair COPD 
Elliot /48 
Morgan 29838291 05/05 M Left high tie MRSA 
Friedman /57 and varicose 
vein stripping 


1. Here is today's list. As you can see, the first patient on the list has a cardiac 
pacemaker. What difficulties can this pose for the theatre team? 

Pacemakers can pose problems both the surgeon and the anaesthetist. The surgeon must 
be careful with use of diathermy, so ensure it doesn't interfere with the pacing function. 
The anaesthetist must ensure that monitoring is appropriate, and that there is equipment 
available to deal with the consequences of a failure of the pacing device. Theatre staff 
should ensure correct positioning of the patient electrode, so that any current that 
passes between a diathermy device and the patient does not pass near the pacemaker. 
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2. What precautions should be taken in a patient with a pacemaker? 

Preoperatively the patient should undergo a pacemaker check where a "passport" 
containing information on the device model, date of implant and reason for implant 
should be available. They should have had a recent review by their pacemaker follow up 
clinic with information regarding degree of pacing dependency, extent of any heart 
failure and any particular safety advice communicated to the anaesthetic and surgical 
team. 

The theatre should have cardio-pulmonary resuscitation and temporary pacing 
equipment available. The patient's ECG should be monitored throughout from before 
induction, and an arterial line inserted to provide an alternative method of monitoring 
pulse in case the ECG picked up is actually the pacing spike, rather than the QRS 
(theoretically the patient could be in systole despite a normal looking paced rhythm). 
Intraoperatively the use of monoplolar should be strictly limited, and not used near the 
pacemaker device. Where its use is unavoidable, it should be limited to short bursts. The 
return electrode should be placed so that the current pathway is as far away from the 
pacemaker as possible. Bipolar can be used, but should be used in short bursts and only in 
areas distant from the pacemaker if possible. 


3. What are the complications of incorrect placement of the patient electrode and how 
can you minimize them? 

The main complication of diathermy is a burn to the patient. This can happen through 
operator error through contact with the skin, or through incorrect placement of the 
patient electrode. These can be minimized by careful technique, and by placing the 
patient electrode correctly on dry, shaven skin, away from bony prominences, with a 
good contact established. Other risks with diathermy include interference with 
pacemaker function, ignition of volatile gases and liquids which might occasionally be 
used in theatre, and arcing of a spark via other metal surgical instruments so that a burn 
occurs at a site distant to the electrode. 


4. The patient has had a right-sided hip replacement. Where would you place the patient 
plate electrode? 

In this case it should be placed on the patient's left mid thigh, sufficiently far away from 
the operative site, the pacemaker, and the prosthetic hip. 


5. What is the difference between bipolar and monopolar diathermy? 

In monopolar diathermy current passes from the active electrode through the tissues 
being operated on to an electrode plate on the patient. The current is disseminated 
thought a larger surface area of at least 70 cm2 than it originated in, therefore preventing 
a heating effect at the plate electrode. 

In bipolar diathermy, current passes between the two tips of the active electrodes, 
therefore only passing though tissue that lies between the tips. There is no plate 
electrode. 


6. Would you be happy for Martin Elliot to return to a surgical ward after the operation? 


Post abdominal aortic aneurysm surgery and in light of their COPD the patient should 
have a bed booked on HDU or ITU, as it is likely that he will need close monitoring and is 
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at high risk for respiratory problems post operatively. 


7. What complications are patients with COPD at particular risk from? 
Patients with COPD have a several fold increase (2.7-4.7x) in postoperative complications 
including atelectasis, pneumonia, and respiratory failure. 


8. How can you reduce these? 

* The risk of pulmonary complications can be reduced though smoking cessation at least 
4-8 weeks before surgery and early mobilization following surgery. 

* Pre- and postoperative respiratory physiotherapy to provide deep breathing exercises, 
intermittent positive pressure breathing, and incentive spirometry can help reduce 
complications. 

* Postoperatively, adequate pain relief and an upright position in bed should aim to 
ensure the patient is able to cough and that the diaphragm is not splinted. 


9. Do you want to rearrange the list at all or are you happy with the current order? 
Before deciding | would like to have more information on the patient's current condition, 
and severity of their comorbidities. It would probably be more appropriate for the 
elective abdominal aortic aneurysm to be first on the list as it is the largest, most complex 
and appears to be the most urgent case. | would place the inguinal hernia operation 
second and the varicose vein stripping last. especially because of the MRSA .I would 
confirm this with my consultant before submitting the revised list. 


You have limited information about the severity of the patient's condition, which you should 
acknowledge. One method to answering this question is to list the patients in order from 
most major surgery to most minor, and then take into account the co morbidities, placing 
dirty cases and those with MRSA last -unless they happen to have a good reason to go first 
e.g. they are diabetic, or the surgery is more clinically urgent, those with diabetes first, and 
those with major co morbidities early. 
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Operating a list 2 
You are the surgical SHO. Francis Tomer the theatre manager has received a theatre list 
from your house officer. 


Patient Hospital DOB Sex Operation Notes 


name number 


Tom 5738098 un M Rigu Insulin 
Mallard hemiarthroplasty dependent 
diabetic, 
allergic to 
iodine 
Sandra 11029300 OV F Left above knee Warfarin for 
Jones amputation P 
Valerie 7738722 " F Right knee Anaphylaxis 
Radcliffe arthroscopy to penicillin 
Nenka 332875 vne M Lefknec Cancelled 
Godrova arthroscopy duc to C 
difficile 


infection 


1. Tom Mallard is allergic to iodine. What agent could you use instead? 
A "choloprep" agent containing chlorhexidine gluconate can be used instead. 


2. What is the difference between cleaning, disinfection and sterilization? 

Cleaning is the physical removal of debris from a surface, disinfection reduces the number 
of transmissible microorganisms and sterilization kills microorganisms including bacteria, 
fungi, spores and viruses. 


3. How do you sterilize surgical instrument trays? 
Normally surgical instrument trays are sterilized using moist heat in a steam autoclave. 


4. How would you manage Sandra Jones' warfarin? 

It depends on her current risk. If she has recently been started on warfarin for AF and the 
AF is the source of an emboli that has led to vascular problems in the leg to be operated 
on, then I would place her in the high risk thromboembolic category. | would take advice 
from a consultant haematologist. They might advise that she stop warfarin 4 days before 
surgery, and commence subcutaneous low molecular weight heparin. This would be 
withheld the evening before surgery, and then restarted from 6h after surgery once 
haemostasis had been achieved. | would ensure the INR had fallen to below 1.4 before 
operating. 


Here are some general guidelines for stopping anticoagulation. You should always check 
local policy and ask the advice of a haematologist. 

- Low thromboembolic risk: 

e stop warfarin 5 days pre-op; 

e restart warfarin post-op as soon as oral fluids are tolerated. 

- High thromboembolic risk: 

e Stop warfarin 4 days pre-op and start low molecular weight heparin (LMWH) at 
therapeutic dose; 


303 


e Stop the LMWH 12- 18h pre-op; 

* Restart LMWH 6 hours post-op assuming haemostsis achieved); 
* Restart warfarin when oral fluids are tolerated; 

e Stop LMWH when INR is in range again. 


5. Valerie Radcliff is allergic to penicillin. Your consultant normally gives an 
intraoperative dose of cefuroxime as prophylaxis. Is this advisable? 

| note that Valerie Radcliff has had an anaphylactic reaction to penicillin before. As there 
is a 102 crossover of allergy between penicillins and cefalosporins, giving cefuroxime 
would not be advisable. 


6. What antibiotic could you use as an alternative? 
| could use a macrolide such as erythromycin. 


7. The last patient, Nenka Godrova was cancelled as she developed a C. difficile 
infection. What is C. Difficile and how does it tend to cause nosocomial infection? 
Clostridium difficile is a Gram positive anaerobic bacillus, which is often a commensal 
organism of the colon in hospitalized patients. It is a leading cause of antibiotic associated 
diarrhoea, the pathophysiology of which is thought to involve a disturbance of the 
normal gut flora secondary to antibiotic use, allowing Clostridium difficile to proliferate. It 
produces a toxin, which can result in a pseudo membranous colitis which presents as 
yellow, smelly diarrhoea. 


8. How is it treated? 

No treatment is needed for asymptomatic carriers. Patients with diarrhoea should be 
source isolated in a side room, have any antibiotics they are on stopped if possible, and 
be resuscitated with fluids as required. Definitive treatment is with oral metronidazole or 
vancomycin for 10-14 days. They should be assessed clinically on a daily basis and have X- 
ray imaging of their abdomen if the complication of toxic megacolon is suspected. Severe 
colitis or toxic megacolon may require surgical intervention via a laparotomy and 
resection of affected bowel. 


9. What precautions should always be taken to ensure the knee amputation is carried 
out on the correct side? 

Before the operation, during consent, a brief history and examination should be carried 
out and the notes and relevant imaging reviewed to ensure the correct side has been 
listed on the operating list. The patient should be marked on the correct side by the 
responsible surgeon, and 

the side should be stated clearly on the consent form that the patient is to sign. In 
theatre, the patient's identity, site and procedure to be undertaken is confirmed with the 
patient, the surgeon, and with relevant imaging before induction and before the skin 
incision. The WHO 

surgical checklist should facilitate this process. 


10. Do you agree with the order the list is in? 


| would like to know more about the patients, but in principle the list order is fine. The 
diabetic patient should go first to avoid hypoglycaemia. The next case is a major case, 
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especially as they have been on warfarin, and should be before the arthroscopy | would 
confirm the list with my consultant before submitting it. 
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Ordering a list 3 


You are the surgical registrar on call. Here is the operating list for your consultant. 


Patient Hospital DOB Sex Operation Notes 


name number 


Todd 67839202 27°"" M Right inguinal COPD 
Smalls hernia repair 


Sarah 40229385 7/124 F Lapamtomyfor Diabetic 
Jarvis diverticular on insulin 


abscess drainage 


Alexa 74830204 “e F Left carpal MRSA 
Malton tunnel 
decompression 


John Yip 40555403 "s M  Laparoscopi Nil 


cholecystectomy 


1. What order would you like to patients to be in? 

| would place Mrs. Jarvis first on the list as she is diabetic and is having major emergency 
surgery in the form of a laparotomy for an abscess. Mr. Smalls with COPD should go next, 
as a patient with COPD is likely to require a greater recovery time, and possibly stay in 
HDU overnight. | would put Mr. Yip third and Mr. Malton last, as he has MRSA and is 
undergoing a minor procedure. | would confirm this list order with my consultant first 
before submitting. 

Operative list order can vary from surgeon to surgeon, and in this station, it is not the 
actual order you place the patients in that scores marks, but rather the fact you have 
shown understanding of how the co-morbidities may impact on surgery. 


2. How would you manage Sarah Jarvis' diabetic mediation? 

Preoperatively the GP or specialist diabetic team should optimize glycaemic control, as 
this facilitates better recovery from surgery. 

Perioperative management depends on the grade of the procedure, the time the patient 
is scheduled the next day and the type of medication they are on. 

For insulin dependent diabetic patients such as Mrs. Jarvis, it is recommended that they 
should reduce their nighttime dose of insulin to prevent hypoglycaemia whilst nil by 
mouth. If first on the list, they should be fasted from midnight the night before, and 
placed on an insulin-5% glucose sliding scale regimen with hourly capillary glucose 
measurement to allow optimum glycaemic control. This should continue until they are 
eating and drinking after the operation, at which time their normal insulin regimen can be 
restarted. 


3. What complications are patients with COPD at particular risk from? 
Patients with COPD have a several fold increase (2.7-4.7x) in postoperative complications 
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including atelectasis, pneumonia, and respiratory failure. 


4. How can you reduce these? 

The risk of pulmonary complications can be reduced though smoking cessation at least 4- 
8 weeks before surgery, early mobilization, pre and post operative respiratory 
physiotherapy to encourage deep breathing and provide intermittent positive pressure 
breathing, and incentive 

spirometry. Post operatively, adequate pain relief and an upright position in bed should 
aim to ensure the patient is able to cough and that the diaphragm is not splinted. 


Note: 

Summary of perioperative management of the diabetic patient: 

There is no established consensus for optimal perioperative management of diabetes, so 
the following is not a definitive guide. 

- Diet controlled: 

* Diet controlled diabetics should not require any additional precautions or minor 
surgery.Check the BM on the morning of surgery, and intraoperatively. 

e If the BM is high, treat as for an insulin controlled diabetic. 

- Oral antihyperglycaemics: 

* Patients who are normally on oral antiglycaemics should stop metformin 48h before 
surgery to reduce the risk of lactic acidosis and stop sulphonylureas 24h before surgery, 
to reduce the risk of hypoglycaemia. 

* For minor surgery omit the morning dose and monitor the BM hourly. 

* For major surgery treat as for an insulin controlled diabetic. 

- Insulin dependent: 

* For a patient on insulin you should admit to a ward 2-3 days before surgery if Hba1 C is 
282 indicating suboptimal control, or ideally they should be optimised in the community 
before admission. 

e The patient should be first on the list. 

* Liaise with the diabetic team and anaesthetist 

* Give a reduced bedtime insulin dose to prevent hypoglycaemia whilst nil by mouth. 

* Fast from midnight the night before, and place on an insulin-5% glucose sliding scale 
regimen with hourly capillary glucose measurement to allow optimum glycaemic control. 
* Check BM every 2 hours post op. This should continue until they are eating and drinking 
after the operation, at which time their normal insulin regimen can be restarted. 

e |f a diabetic patient has to be operated on in the afternoon give the usual insulin the 
day before and allow them breakfast at 07.30am. After breakfast they should be made nil 
by mouth and be commenced on a sliding scale infusion with hourly BMs up to and 
throughout surgery. 
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Pre-op management 


You are the SHO in the pre-op assessment clinic for your consultant. You see a number 
of patients who require optimization before their elective procedures. 


t. Your 1* patient is a 74 year old gentleman who suffered an MI 4 months ago. He had 
coronary angioplasty and is currently taking clopidogrel. What his is risk of MI at this 
time? 

Between 3-6 months post-MI, the risk of re-infarction is 10-15%. 


- Post-MI, the risk of re-infarction: 

* 3 weeks = 80% (highest risk). 

e up to 3 months = 25-40%. 

e 3-6 months =10-15%. 

e After 6 months risk is 5% - ideally elective procedures should be delayed until after 6 
months has lapsed post-MI. 


2.What investigations would you arrange for this patient? 

Tests that could be performed in clinic include: Bloods - FBC for Hb check and U+Es, and 
an ECG. 

Other tests that could be arranged are: Chest X-ray (signs of failure), ECHO (left 
ventricular function). 

Ideally a cardiology opinion should be sought (other tests they may require are exercise 
ECG, dobutamine stress test, coronary angiogram). 


3. This patient is on clopidogrel. What is the action of clopidogrel and when would you 
stop it pre-operatively? 

Clopidogrel is an inhibitor of platelet aggregation - this patient is on it to reduce the risk 
of instant restenosis. Clopidogrel should be stopped 7-14 days pre-operatively to reduce 
the risk of bleeding. 

This should be discussed with a cardiologist, as restenosis rates vary depending on type 
of coronary stent used (bare metal stent vs. drug eluting stent). 


4. What would your management be if this gentleman had a pacemaker? 

The gentleman would require pre and post-operative pacemaker checks. Intra-operatively 
the use of bipolar diathermy would be preferable to limit the chance of interference with 
the PPM. 


5. Your 2™ patient is a 60 year old woman who is on warfarin for a metal heart valve. 
When warfarin is usually stopped pre-operatively and what would your management be 
in her case? 

Warfarin can usually be stopped 5 days prior to surgery and replaced with subcutaneous 
heparin. An INR should be performed on the morning of the procedure. In the case of 
metal heart valves (particularly mitral) the risk of thrombosis is high; therefore this lady 
should be admitted the night before her procedure and started on a continuous IV 
infusion of unfractionated heparin. The APTT must be check 6 hourly and the infusion 
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must be stopped 6 hours prior to surgery. 


7. What INR is preferable for surgery and how may the effects of warfarin be reversed? 
INR for major procedures - less than 1.2. Warfarin may be reversed by administration of 
vitamin K (taking 24 hours) or immediately by FFP (this requires consultation with 
haematology). 

8. Your 3 patient of the clinic is a 25 year old lady with ulcerative colitis awaiting major 
surgery. She is taking regular steroids and is also on the oral contraceptive pill. What 
advice would you give her with regard to her OCP? 

Due to the increased risk of thrombosis with the OCP, this should be stopped 4 weeks 
prior to surgery. 


9. What are the risks for patients taking steroids? 

Patients taking regular steroids or who have had a course of steroids for 1 out of the past 
6 months are at an increased risk of infection and wound problems. Their major post- 
operative risk is of Addisonian crisis (characterized by cardiovascular system collapse and 
vomiting). All patients who fall in the above category should have pre and post-op 
hydrocortisone to prevent this. The dose depends on their pre-op dose of prednisolone. 


10. Your 4"" patient of the day suffers with COPD, which you are concerned, is not being 
treated adequately. They are awaiting abdominal surgery. What investigations would 
you perform? 

| would arrange for spirometry to calculate FEV1/FVC ratio (less than 50% is associated 
with a higher risk of respiratory failure); also a baseline ABG and a chest X-ray. 


11. What peri-operative measures would you instigate for this patient? 

* Pre-operatively - discuss with anaesthetics for arrangement of HDU bed. 

* Intra-operatively - use local/regional as opposed to general anaesthetic if possible; 
lower abdominal wound as opposed to upper (respiratory complications 10 times less 
likely) 

* Post-operatively - humidified 02, CPAP if necessary, chest physio, nurse upright, 
adequate analgesia, deep breathing and early mobilization (mention 02 monitoring). 


12. Your final patient of the day is a 30 year old lady with NIDDM. She takes metformin. 
How would you manage her pre-operatively and what would you do differently if she 
were insulin-dependent? 

* Pre-operatively - stop metformin 48 hours before surgery (due to risk of lactic acidosis); 
monitor BMs (may require sliding scale to prevent hypo/hyperglycaemia). 

e |f the patient were on insulin, | would admit the night before the procedure to start a 
sliding scale for blood glucose control. 

In either case | would ensure that the patient is booked 1* on the list to reduce pre- 
operative starvation time. 
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Prepping and Draping 
You are asked to prepare and drape a patient for a procedure while the consultant is 
scrubbing. 


1. How should you prep a patient prior to draping? 

1. Hair over the incision site should be removed. 

2. Skin prep should be applied in concentric circles moving toward to the periphery. 

3. The prep area should include space to be able to include all incisions, extend any 
incisions or insert drains. 

4. Dab any pooling of skin prep (e.g. in umbilicus) to prevent burns when using diathermy. 
5. Only dry the edges where the skin drapes are to be applied. 


2. What is the difference between antiseptics and disinfectants? 
* An antiseptic is an agent applied to living tissue. 
* A disinfectant is an agent applied to an inanimate surface. 


3. Can you tell me the differences between Chlorhexidine, Betadine and Isopropyl 
Alcohol? 

- Chlorhexidine Gluconate: 

* Broadest spectrum, potent activity against Gram - ve and +ve bacteria. 
e Some activity against viruses. 

* Better residual activity - effective for »4 hrs. 

* Poor against spores and fungi. 

- Betadine: 

* Potent against bacteria, fungi and viruses incl TB. 

e Some activity against spores. 

* Can cause skin irritation. 

e Effective for <4hrs. 

- lsopropyl Alcohol: 

* Broad spectrum against bacteria, viruses, fungi, TB 

* No activity against spores. 

e Fast-acting. 


4. What are the principles of draping? 

e Separates dirty from clean. 

* Provides a barrier to prevent microorganism spread. 

* Covers equipment - to protect the equipment and the patient from unsterile 
equipment. 

* Controls fluids to keep patient dry and minimize exposure to healthcare worker when 
cleaning up. 

* An incise drape can be used to create a sterile field when performing skin incision. 


5. What characteristics do you look for in a drape? 

* Resistant - strong enough to withstand wet or dry stresses. 
* Barrier - resist penetration of microorganisms or fluids. 

* Non-toxic material. 
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Flexibility - able to drape around objects. 

Electrostatic properties - accept or dissipate electrical currents. 
Breathable. 

Non-inflammable. 
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Scrubbing 


You are about to operate on a ruptured appendix. Please scrub up as you would in real 
life. Assume you already have a theatre cap and face mask on already. 


Procedure 
The stages involved in preparing yourself for an operation are: 
Pre-scrub, Scrub, Drying, Gowning and Gloving. 


Pre-scrub 

1. Mention you would be in scrubs with appropriate footwear and a scrub cap. 
2. Remove any watches or rings (make sure you are not wearing nail varnish!). 
3. Expose hands and forearms to elbows. 

4. Put out a gown and appropriate sized gloves. 

5. Put on a face mask. 

6. Put a nailbrush on the sink. 


Scrub 

1. Scrub time - 5 mins for first scrub of the day and 3 mins for each subsequent scrub (look 
at a clock). 

2. Hold hands at a higher level than elbows at all times. 

3. Initial pre-scrub - apply surgical detergent, work up a lather then wash hands and 
forearms to elbow and rinse from finger-tip to elbow. 

4. Then apply more scrub solution to hands. 

5. Clean each nail under running water with nail stick. 

6. Scrub each nail against palm of opposite hand. 

7. Scrub each finger on all 4 sides - 5 strokes/side. 

8. Scrub back of hand and palm from base of fingers to wrist. 

9. Small overlapping circles are used to scrub from wrist to 2 inches. above elbow. 
10. Rinse hands and forearms from finger-tip to elbow. 


Drying 

1. Lift one of the drying towels up and away from the sterile field. 
2. Dry fingers and hand then dry remainder of the forearm. 

3. Drop towel into bin. 

4. Lift the other towel and dry the other hand and forearm. 


Gowning and Gloving 

1. With one hand, pick up the gown and hold by the neck and allow to unfold with arm 
holes facing. 

2. Slide arms into sleeves and your assistant will secure at the back. 

3. "Gloving" is performed by the closed or open method. 

4. Hand your assistant the belt tie and turn around to then secure waist belt. 

Define disinfection and sterilization 

Disinfection only reduces the number of viable microorganisms. 

Sterilization kills all viable microorganisms. 
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1. What substances are used for scrubbing? 
* Chlorhexidine gluconate. 

* Povidone-iodine. 

e Alcohols. 


2. What are the advantages and disadvantages of chlorhexidine compared to iodine? 
Chlorhexidine based antiseptic preparations have been shown to be more effective in 
reducing bacterial concentration and have a longer lasting effect than iodine 
preparations; however, iodine is more potent against fungi, viruses and tubercle bacilli. 
Chlorhexidine is alcohol based, and therefore theoretically poses a greater risk of fire or 
chemical skin bums. 


3. What are some examples of sterilization? 

* High pressure/Steam autoclaves - surgical instruments. 
* Cold/Chemical sterilization - plastics, endoscopes. 

* Gas sterilization - sutures, electrical equipment. 

* lonizing radiation - catheters, syringes. 


4. Which type of sterilization destroys prions? 
None of them. 


5. Can you give any examples of chemicals used in sterilization? 
e Formaldehyde. 

* Glutaraldehyde. 

e Ethylene oxide. 

* Hydrogen peroxide. 
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Surgical Principles 


This station tests your knowledge of common issues in surgery. 


1. What classifications do you know for surgical emergencies? 

The NECPOD classification of intervention is the most widely used. It has arise from the 
National Confidential Enquiry into Patient Outcome and Death. It came into effect in 
2004. 

| - Immediate. Life saving. Resuscitation and intervention simultaneously. 

Examples: Ruptured AAA. Major thoracic and abdominal trauma. 

la - Within 6 hours. Organ or limb saving. Resuscitation required prior to theatre. 
Examples: Bowel perforations. Closed loop obstruction. 

I| - Within 24 hours. Appendicitis. 

Ill - Expedited. Stable patient where decision to operate within days. 

Example: colonic tumour that is going to obstruct. 

IV — Elective. 


2. What is the ASA classification? What does it predict? 

American Society of Anaesthesiologists scoring for patients undergoing surgery to 
classify risk. 

Predicts morbidity and mortality. 

1 Fit & well patient. Mortality 0.05%. 

2 Mild systemic. Mortality 0.4%. 

3 Significant systemic disease but well controlled. Mortality 4.5%. 

4 Severe systemic disease that a constant threat to life. Mortality 25%. 

5 Moribund and not expected to survive more than 24 hours with or without surgery. 
Mortality 50%. 


3. Can you give an example of each ASA grade? 

* ASA 2 = well controlled asthma or hypertension. 
* ASA 3 = Stable angina. 

* ASA 4 = Unstable angina or advanced COPD. 

e ASA 5 = multi-organ failure. 


4. What is the definition of a laparotomy? 
Any incision that accesses the peritoneal cavity. 


5. What layers are cut through when performing midline laparotomy? 
e Skin. 

e Subcutaneous fat. 

e Scarpa's fascia. 

* Linea alba. 

e Transversalis fascia. 

e Extra-peritoneal fat. 

* Peritoneum. 
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6. What principles must be adhered to when planning an abdominal incision? 
* It must provide good access to the abdomen. 

e It should have the capacity to be extended. 

e Muscles fibers should be split rather than cut. 

* Nerve damage should be minimal. 

* Ease of closure. 


7. Can you name the following abdominal incisions and give examples of what 
operation they may be used for? 


1 Blue = roof top. Access to oesophagus, stomach, liver. 

2 Red = Kocher. Biliary tree. Open cholecystectomy. 

3 Yellow = Midline. Virtually all abdominal operations can be performed via this approach. 
4Green = Paramedian. Access to the spleen. 

5 Purple- Lanz. Open appendectomy. 

6 Orange - Pfannenstiel. Pelvic surgery. 


8. What are the various positions a patient can be placed in on the operating table? 

* Supine position: The most common surgical position. The patient lies with their back 
flat on operating table. 

* Trendelenburg position: supine with head down. 

* Reverse Trendelenburg position: supine with head raised. 

* Lithotomy position: Thorax and trunk are supine whilst the legs are flexed at the hips 
and knees. The ankles are placed in stirrups. 

* Lloyd Davies: Similar to lithotomy but the ankles and calves are supported in pneumatic 
stirrups. 

* Prone: Patient lies with stomach on the operating table. 

e Lateral position patient is placed on their side. 


9. How can you classify wounds? 

Mechanism, contamination and depth 

- Mechanism: 

* Incised wounds: Epithelium is breached by a sharp object. Example: surgical incision or 
facial wound caused by a glass bottle. 

* Laceration: caused by stretching, tearing or blunt trauma. There is failure of the dermis. 
Examples: scalp laceration following blow to the head, pre tibial laceration in an elderly 
lady who has fallen. 

* Abrasion: friction against surface causing sloughing of superficial layers. 
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* De-gloving: shearing of parallel tissue planes which separate and causes tissue 
disruption. 

Burns. 

- Contamination: 

* Clean: Skin is breached in a planned manner but there is no breach of the mucosa of 
respiratory, genito-urinary or gastro-intestinal tracts. 

Examples: removal of skin lesion or uncomplicated hernia repair. 

* Clean contaminated: Mucosa is breached in a planned manner with no obvious 
contamination. Examples: cholecystectomy, uncomplicated appendicetomy. 

* Contaminated: Macroscopic soiling. Examples: cholecystectomy with spillage of 
infected bile, colonic resection. 

* Dirty: laparotomy for peritonitis, wound debridement, perforated appendix. 

- Depth: 

e Superficial: involve only the epidermis and dermis. Heal without scar formation. 
Example: superficial graze. 

* Deep: involve layers deep to the dermis. Heals by granulation tissue and scar formation. 


10. What factors can lead to post-operative wound infection and dehiscence? 

- Local: 

* Excessive wound tension and wound not sutured correctly (layers not apposed 
correctly). 

* Poorly planned incision. 

* Poor blood supply. For example, excision of a basal cell carcinoma on the face. A local 
flap may be used to reconstruct the defect. If the base of the flap is too narrow the blood 
supply to the flap may be compromised. 

* De-sterilization during the procedure. 

- General: 

e Elderly thin skin. 

e Smoking. 

* Obesity. 

* Malnourished. 

e Immunosuppression: Diabetes mellitus, steroids, chemotherapy. 

* Renal failure. 

* Liver failure. 

* Post operative hypoxia. 


11. How can you classify sutures? 
- Natural: 

* Silk. 

* Catgut. 

- Synthetic: 

* Prolene. 

e Ethilon. 

e Vicryl. 

e Vicryl Rapide. 
e PDS. 

- Absorbable: 
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e Vicryl. 

e Vicryl Rapide. 
e PDS. 

* Cat gut. 

- Non-absorbable: 
e Silk. 

e Prolene. 

e Ethilon. 

- Monofilament: 
e Prolene. 

e Ethilon. 

e PDS. 

- Multifilament: 
e Vicryl. 

e Vicryl Rapide. 
e Silk. 

* Cat gut. 


12. How long does it take for the following sutures to resorb? 
Source: Ethicon. 

* Cat gut: 70 -90 days. 

e Vicryl rapide: 42 days. 

e Vicryl 56 - 70 days. 

e Monocryl: 91 -119 days. 

e PDS: 180- 210 days. 


13. What sutures would you use for the following? 
The following answers are a guide and not protocol. 

e Facial laceration, skin closure prolene or ethilon. 

* Facial laceration, deep tissue closure: vicryl rapide. 

* Mass closure of a midline laparotomy: PDS. 

* Bowel anastamoses: vicryl or staples. 

e Vascular anastamoses: prolene. 

* Securing a drain: silk. 

* Neck incision form a total thyroidectomy metal clips. 
* Formation of a stoma vicryl. 


14. What are the 2 most commonly used skin preparations? 
* lodine based, Betadine. 
e Chlorhexidine. 


15. What is diathermy? 
Use of high frequency electrical current to produce heat up to 1000 degrees Celsius. 


This is used to cut or coagulate. 


16. What is bipolar diathermy? 
Diathermy where the current passes between 2 electrodes (usually ends of forceps). 
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The current is only passing through the tissue between the forceps. Diathermy plate is 
not required. Only coagulation is possible with bipolar. 


17. What is monopolar diathermy? 

Diathermy where the current passes from instrument to a distant electrode (plate), which 
is paced on the patient (usually the leg). 

Localized heating at the instrument but minimal heating at the plate. 

The plate should not be placed over bony prominences or scars. This may lead to burns. 


18. What minimum area should the plate used in monopolar cover? 
Minimum of 70 square cms. 


19. With monopolar it is possible to cut, coagulate, spray and blend. 

What do you understand by the terms cutting, coagulation, blend and spray? 

e Cutting: 

Continuous current and sinus wave form. There is greater heat application than 
coagulation. Cutting causes cell water to vaporize and the cell explodes. 

The temperatures reached are up to 1000 degrees Celsius. There is little coagulation with 
this setting. 

* Coagulation: 

Pulsing current and square wave form. The heat produced is less than cutting. This lead to 
cell death by protein denaturation and cell dehydration. There is less tissue disruption 
that cutting. 

e Blend: 

Cutting and coagulation combination. 

e Spray: 

Coagulation over a wide area. 


20. What are the risks associated with diathermy? 

* Arcing if other metal instruments are touched. This can occur in laparoscopic surgery 
when instruments are not in view. 

* Channeling of the current. If a narrow pedicle is touched. 

* Burn at plate site if not placed correctly. 

* Burn if spirit based skin preps are used. 

* Interfere with cardiac pacemakers and ICD's. Diathermy should be avoided and if 
necessary only bipolar should be used. 

* Diathermy smoke can be carcinogenic. 


21. Unfortunately you receive a needle stick injury What should you do? 

Inform your colleagues around you. Stop what you are doing and de scrub. Make the 
injury site bleed by squeezing it firmly. Run the affected area under water and scrub with 
iodine. Inform Occupational Heath if in hours or report to the Emergency Department if 
out of hours. A blood sample should be taken from yourself. A risk assessment must be 
carried out by the health professional in Occupational Health or the Emergency 
department. If deemed necessary Post Exposure Prophylaxis (PEP) must be commenced. 
With consent a blood sample must be taken from the patient to test for HIV, Hep C & 
HepB. 
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CHAPTER 5 
HISTORY TAKING 


e Abdominal Pain. 

e Anxious patient. 

e Back pain. 

e Breathlessness. 

e Change in Bowel Habit. 
e Chest Pain. 

e Difficulty hearing. 
e Dizziness. 

e Dysphagia. 

e Headache. 

e Joint Pain. 


e Neck Lump. 
e PR bleeding. 
e Seizure. 


e Thyroid Status. 
e Unilateral Enlarged Tonsil. 
e Urine retention. 
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Abdominal Pain 


You are the Surgical SHO on call. You are asked to see a patient in A&E who has 
abdominal pain. Please take a history. 


Start with an open question, then gradually become more specific in your 
questioning to delineate the patient's symptoms. 
Ask about relevant negatives. 


History of presenting complaint: 

| was well until yesterday when I was at a party and developed upper abdominal pain. 
It initially started in the middle just under my sternum, but is now more on the right hand 
side. 
| feel sick and have vomited 3 times. | strangely feel pain in my right shoulder. | was at the 
party, drinking and eating as normal when it came on over around 30 minutes, and had to 
go home to lie down. | have never had this before. | have lost your appetite. | am not 
jaundiced, and have not had diarrhoea or a fever. There is no pain anywhere else. | have 
not lost weight recently. No one else as the party is unwell. 


Past medical history: 
Nil. 


For past medical history in the OSCE it should be sufficient to ask 

"have you any other medical conditions, see your GP for anything, or 
ever had surgery. 

Rather than listing all the MJ THR EADS (Myocardial infarction, Jaundice, 
Tuberculosis, Hypertension, Rheumatoid arthritis, Epilepsy, Asthma, 
Diabetes mellitus, Stroke), you should only ask about conditions 
specifically if they are relevant to the presenting complaint 


Medication: 
Nil. 
No known drug allergies. 


Simply ask "What medication do you take?", 
"How frequently and what dose?" 
"Do you have any allergies?" 


Social history: 


| live with my girlfriend. | don't smoke, probably drink a little too much alcohol - around 30 
unitsa week, and have never taken any recreational drugs. 
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Ask about 

Home situation, "who is at home with you?" 

Mobility and exercise tolerance "Do you have any difficulties with stairs", 
if the answer is yes you should find out why e.g. SOB versus mobility. 
Smoking, alcohol and recreational drugs. 


Family history: 
My mother has diabetes. 


It is important to ask whether anyone else in the family has had any 
similar problems, and whether their relatives have any medical problems 
in general. 


Ideas, concerns and expectations: 
| am concerned | could have food poisoning, but no one else | ate with is ill. 


Summarise the history back to the patient first then ask about ideas, 
concerns and expectations (ICE). Useful ways to elicit ICE are: 
"Before | go any further could I ask .... 

" What you think the cause is?" 

"What you are most concerned about?" 

"What vou were hoping that we might be able to do for vou?" 


Systems review: 
Nil. 


This list is not exhaustive but seives to cover most of the systemic 
problems your patient might have, without taking too much time: 
Have you had noticed any other symptoms? 

In particular any chest pain, shortness of breath, palpitations, or 
cough? 

Have you had any weight loss, difficulty with swallowing or your 
bowels, or had a fever, or night sweats? 

Any headaches, dizziness, double vision or difficulties "with movement 
or sensation? 

Have you noticed any problems when you pass urine? 

Any pain in your muscles or joints? 

Anything | have missed? 


Note:The differential for abdominal pain is very varied. Try to differentiate features of 
these in your history: 
Biliary tract disease: RUQ pain, may radiate to the shoulder, tender gallbladder, 


associated nausea and vomiting. Perform an ultrasound to visualize the biliary tree and 
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associated calculi - it is 90-95% sensitive for cholecystitis. 

Appendicitis Central becoming RIF pain fever associated anorexia, nausea, vomiting. 
Inflammatory markers are raised. 

Small bowel obstruction general abdominal pain, distension, constipation and vomiting. 
Most commonly caused by hernias or adhesions. Plain abdominal film shows distended 
loops of small bowel. 

Large bowel obstruction: general abdominal pain, distension, constipation and vomiting. 
Most commonly caused by cancer, diverticulitis or volvulus. Plain abdominal film shows 
distended loops of large bowel. 

Pancreatitis: Classically a boring central abdominal pain radiating to the back, however 
presentation is varied. Associated with nausea, vomiting and dehydration. Serum amylase 
is 3 times above the reference range. 

CT imaging is required to exclude the complications. 

Peptic ulcer disease: A perforated peptic ulcer can present with severe abdominal pain 
and guarding. Obtain an erect chest XR early to look for air under the diaphragm. 
Diverticulitis LIF pain with raised inflammatory markers. 

Mesenteric ischaemia: Pain out of proportion to the physical examination, associated 
with vomiting and diarrhea. Ask about risk for embolic disease such as AF or valve lesions. 
ABG can be useful showing a metabolic acidosis and high lactate. Diagnosis is often 
difficult and requires a high index of suspicion. Angiography is the gold standard 
investigation. 

Ruptured Abdominal Aortic Aneurysm (AAA): presents classically with severe abdominal 
pain radiating to the back and profound hypotension; however may present similarly to 
renal colic, diverticulitis and acute myocardial infarction leading to a fatal delay in 
management. Urgent resuscitation and surgery is required. 

Non-abdominal causes: the classic central chest pain of a myocardial infaction may be felt 
lower down and ascribed to the abdomen. 

Pulmonary embolism, pneumonia, pneumothorax, diabetic ketoacidosis and an 
Addisonian crisis can also present as abdominal pain. 


1.What is your differential diagnosis? 

My top differential is biliary colic or cholecystitis. | would also consider pancreatitis, 
peptic ulcer disease and less likely but important diagnoses such as mesenteric ischaemia. 
2.What are you looking for on examination? 

| would complete a full systemic examination, looking particularly for RUQ tenderness, 
and a positive Murphy's sign. In addition, | would be checking they did not have guarding, 
pain out of proportion to the findings or hypotension which could suggest perforation, 
mesenteric ischaemia, or ruptured AAA respectively. 


5. What investigations would you arrange to confirm your suspicions that this is 
cholecystitis? 
| would send bloods looking for raised inflammatory markers and arrange an ultrasound. 


4.What might you see on ultrasound in acute cholecystitis? 


You may see gallstones, a thickened gallbladder wall of greater than 4mm, 
pericholecystic fluid and a sonographic Murphy's sign. 
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5.How do the symptoms differ depending on location? 

A stone is in the gallbladder is generally asymptomatic. If it moves and blocks the cystic 
duct, biliary colic can occur. This is classically a constant (not colicky) dull epigastric or 
right upper quadrant pain lasting 1-5 hours, often coming on hours after a meal. 
Cholecystitis can occur if the cystic duct obstruction is prolonged as inflammation of the 
gallbladder wall ensues. Here, symptoms are more prolonged lasting more than 6 hours, 
mostly located to the right upper quadrant and associated with a low-grade pyrexia. 

A stone in the common bile duct is called choledocholithiasis. It can block flow of bile to 
the ampulla of Vater, presenting as abdominal pain 

and jaundice.The stagnant bile above it often becomes infected causing cholangitis, and a 
triad of fever, right upper abdominal pain and 

jaundice (Charcot triad). 

An obstructed pancreatic duct can cause pancreatitis, which presents as a dull boring, 
constant central abdominal pain radiating to the back. 

Finally if a large stone (>2.5cm) passes through the ampulla of Vater, it can cause a 
gallstone ileus, leading to abdominal pain and distention. 
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Anxious patient 


You are seeing a patient in pre-admission clinic. They have been experiencing occasional 
chest pain. Please take a history. 


Start with an open question, then gradually become more specific in your 
questioning to delineate the patient's symptoms. 
Ask about relevant negatives. 


History of presenting complaint: 

| am scheduled for a hemicolectomy for suspected bowel cancer in two weeks time. 

| was quite well until 1 year ago when I noticed a change in your bowel habit, with an 
increase in the frequency that you go to the bathroom .| eventually went to see the 
doctor, and wish you had gone earlier, as subsequent tests showed a mass in the colon 
that needs to be chopped 

out. Since the investigations began | have been having chest pain. 

The pain varies in location, sometimes in the centre, sometimes on either or both sides. 
The pain is not very severe but is certainly affects me, and stops me being able to do 
anything. 

To make it disappear I have to sit down and rest, or go for a drive. It has become worse as 
the operation date gets closer. It can be associated with shortness of breath, but not 
always, and only in bad episodes. It can occur at anytime of day and is precipitated by 
anything to do with 

the operation. It does not radiate anywhere, and is not associated or made worse by 
coughing. It is a tension type pain, and goes away as you relax. 

| am very anxious about the operation, as | know it is dangerous, | was also very anxious 
about the tests you had. | have seen the GP about this, and also been to see a cardiologist 
for further tests including an echocardiogram and angiogram of your heart, and | have 
had a chest X-ray and blood tests. All tests have come back as normal. 

| think it is related to anxiety 


Medication: 
Paracetamol only 
| have no allergies 


Simply ask "What medication do you take?", 
"How frequently and what dose?" 
"Do you have any allergies?" 


Social history: 


| live with my husband who is supportive, and have sisters and a brother who can be 
around for me. 
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| smoke 10/day but don't drink alcohol 


Ask about 

Home situation, "who is at home with you?" 

Mobility and exercise tolerance "Do you have any difficulties with stairs", 
if the answer is yes you should find out why e.g. SOB versus mobility. 
Smoking, alcohol and recreational drugs. 


Family history: 
Nil 
It is important to ask whether anyone else in the family has had any 


similar problems, and whether their relatives have any medical problems 
in general. 


Systems review: 
Nil. 


This list is not exhaustive but seives to cover most of the systemic 
problems your patient might have, without taking too much time: 
Have you had noticed any other symptoms? 

In particular any chest pain, shortness of breath, palpitations, or 
cough? 

Have you had any weight loss, difficulty with swallowing or your 
bowels, or had a fever, or night sweats? 

Any headaches, dizziness, double vision or difficulties "With movement 
or sensation? 

Have you noticed any problems when you pass urine? 

Any pain in your muscles or joints? 

Anything | have missed? 


Ideas, concerns and expectations: 
| think this is anxiety but | am concerned it could be something more serious. 


Summarise the history back to the patient first then ask about ideas, 
concerns and expectations (ICE). Useful ways to elicit ICE are: 
"Before | go any further could I ask .... 

" What you think the cause is?" 

"What you are most concerned about?" 

"What vou were hoping that we might be able to do for vou?" 


1. What is your differential diagnosis? 


The chest pain described does not fit with cardiac or pleuritic chest pain, and the patient 


tells me that these have been investigated and ruled out. My top differential would 
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therefore be anxiety related to her impending operation. 


2.What would you do? 

| would contact the GP to get hold of all the notes regarding investigation of the patient's 
chest pain. | would examine the patient and ensure that we repeat the patient's bloods, 
ECG, CXR and get a baseline ABG on room air. | would want to ensure she had a recent 
echo and angiogram and discuss these with a cardiologist. | would reassure the patient 
that she is going to be well looked after, and ask her "Is there was anything we could do 
to allay her fears?". | would also suggest that we involve her close relatives or friends so 
that she has an adequate support network in place before and after the operation. 


3. Who would you inform? 
| would inform the anaesthetist and the operating surgeon. 


4.Should the operation go ahead? 

As long as we have documented evidence of the investigations ruling out a cardiac, 
respiratory and other serious cause of the chest pain, and the investigations we perform 
in preop clinic are normal, then the operation should go ahead. 
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Back pain 
Mr. Jones has come to see you, an orthopedic SHO, in clinic as he has been getting back 
pain. Please take a history and then present you findings to the examiner. 


Actor briefing 

Name Brian Jones, 67-year-old retired builder. 

Attitude: Had back pain for a while but really starting to bother you now, especially the 
pain that shoots down to your foot. You want it 

sorted out. 


History of presenting complaint 

| have had back pain for several years in my lower back. 

For the past 3 months | have also had a severe shooting pain going down to my right foot. 
In addition, in the past two weeks, I have noticed 

that my right big toe is numb. 

| have no difficulty walking, and have not noticed any weakness. 

| have not had any trouble with my bladder or bowel function, but | am passing urine a bit 
more frequently than normal and it occasionally hurts when | do. 

The numbness does not bother me as itis only in my big toe. 

| have no numbness anywhere else, and no numbness around the groin. 

| can feel the normal sensation when | go to the toilet. 

| have not lost any weight. 

| do not get stiff hip or knee joints. 


Start with an open question, then gradually become more specific in your 
questioning co delineate i:he patient's symptoms. 

Ask about relevant negatives whenever you are taking a history of pain remember 
SOCRATES: 

Site. 

Onset. 

Character. 

Radiation. 

Associated symptoms. 

Timing. 

Exacerbating and relieving factors. 

Severity. 


Past medical history: 


Hypertension. 
Chronic back pain. 
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For past medical history in the OSCE it should be sufficient to ask 

"have you any other medical conditions, see your GP for anything, or 
ever had surgery. 

Rather than listing all the MJ THR EADS (Myocardial infarction, Jaundice, 
Tuberculosis, Hypertension, Rheumatoid arthritis, Epilepsy, Asthma, 
Diabetes mellitus, Stroke), you should only ask about conditions 
specifically if they are relevant to the presenting complaint 


Medication: 

| am on medication for high blood pressure - amlod...something 5mg in the morning, and 
take paracetamol, hydrocodeine and occasional 

ibuprofen for the back pain. 

| have no allergies. 


Simply ask "What medication do you take?", 
"How frequently and what dose?" 
"Do you have any allergies?" 


Social history: 

| used to work as a builder, doing lots of heavy labour. 

| smoke around 10 a day, and like the occasional beer on the weekend only. 

| live at home with your wife and dog and manage all tasks around the house. 
| try to remain active, however this is difficult due to my back pain. 


Ask about 

Home situation, "who is at home with you?" 

Mobility and exercise tolerance "Do you have any difficulties with stairs", 
if the answer is yes you should find out why e.g. SOB versus mobility. 
Smoking, alcohol and recreational drugs. 


Family history: 
My brother also suffers from back pain, and needed an operation to remove a slipped 
disc. 


It isimportant to ask whether anyone else in the family has had any 
similar problems, and whether their relatives have any medical problems 
in general. 
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Ideas, concerns and expectations 
It is really bothering me now and | would like something done soon. 


Summarise the history back to the patient first then ask about ideas, 
concerns and expectations (ICE). Useful ways to elicit ICE are: 
"Before | go any further could I ask .... 

" What you think the cause is?" 

"What you are most concerned about?" 

"What vou were hoping that we might be able to do for vou?" 


Systemic review: 


This list is not exhaustive but seives to cover most of the systemic 
problems your patient might have, without taking too much time: 
Have you had noticed any other symptoms? 

In particular any chest pain, shortness of breath, palpitations, or 
cough? 

Have you had any weight loss, difficulty with swallowing or your 
bowels, or had a fever, or night sweats? 

Any headaches, dizziness, double vision or difficulties "With movement 
or sensation? 

Have you noticed any problems when you pass urine? 

Any pain in your muscles or joints? 

Anything | have missed? 


1.Please present the history and your differentials 

Mr Jones is a 67-year-old retired builder who presents with back pain and sciatica to the 
right foot. He has no saddle anaethesia, bladder or bowel dysfunction but he does report 
focal neurology in the form of anumb right toe. This is not severe or progressive.My top 
differential is a prolapsed L5/S1 disc as it is the S1 root that appears to be affected; 
however the prolapse could be at a different level. He complains of some dysuria and 
slightly increased frequency, therefore | would also like to consider a UTI. 


2.What is your management plan? 

A full examination is required, particularly looking for perianal sensory loss and anal tone. 
| would carefully check for a reduction in power and decreased reflexes. As well as 
routine bloods, this patient requires an expedited outpatient MRI. 


3.Are you concerned about cauda equina syndrome, and what would your management 
be if you were? 

Cauda equina syndrome is unlikely as the symptoms are unilateral, and perianal sensation 
and bowel and bladder function are intact. If | was concerned, | would arrange an urgent 
lumbar MRI and immediately discuss the case with the spinal surgeons for their advice 
and/or ongoing management. The patient might need an emergency lumbar 
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decompression. 


Note: This patient has sciatica that appears to have progressed over the past few months. 
He does not have symptoms that suggest a cauda equine syndrome, therefore 
management involves referral to a spinal surgeon (neurosurgeon or orthopaedic 
surgeon), adequate analgesia and MRI lumbar spine within the next 2 months, and nerve 
conduction studies. It is important to refer the patient on or review them again once they 
have had these investigations. It might be appropriate to refer to a pain specialist; 
however you would probably await the MRI results first. If the pain is unbearable or the 
patient complains of neurological symptoms such as new or progressive weakness, it is a 
good idea to admit the patient and arrange an MRI soon. 

Cauda equina is suggested by bilateral symptoms, numbness or weakness in the legs, 
with urine retention or incontinence. They may complain of perianal numbness and have 
loss of anal tone on examination. Reflexes can be reduced (as it's a lower motor neurone 
condition) but they can also be brisk. Any suggestive signs or symptoms should prompt 
an urgent MRI and referral to a neurosurgical/orthopaedic centre for assessment and 
possible lumbar laminectomy and discectomy. 
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Breathlessness 


You are the CT1 on call for orthopaedics. The charge nurse on the hip fracture unit calls 
you to say that Mrs Jones is breathless. 

She is stable on the ward, with a slightly increased respiratory rate but otherwise 
normal observations. She had a hip hemiarthroplasty for a fracture 6 days previously. 
You go to see her on the ward and take a history. You do not need to worry about 
resuscitation of the patient as she is stable. 


Candidate: 

Hello Mrs. Jones, | am Tom Jacks the orthopaedic core surgical trainee on call. | have 
been asked to come and see you as you have been breathless. Can you tell me what has 
happened? 

Actor: 

I've been doing really well the last few days, was getting ready to go home tomorrow. | 
was just using the bathroom earlier this evening when 

| suddenly felt ever so short of breath. | pulled the emergency cord in a bit of a panic and 
the nurses helped me back to bed and I've been 

feeling a bit breathless since. 


Candidate: 

Do you have any chest pain or dizziness? 

Actor: 

Only a little bit of chest pain when I take a deep breath in. 


Candidate: 

Have you coughed up any blood? 
Actor: 

No 


Candidate: 

Have you been feeling feverish and unwell at all? 
Actor: 

No, I've been feeling fine until now. 


Candidate: 

Have you ever been diagnosed with a clot in your legs or lungs? 
Actor: 

No. 


Candidate: 

Do you have any other medical problems at all? 
Actor: 

No 


Candidate: 
Do you take any regular medications or have any allergies? 
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Actor: 
No 


Candidate: 

Has anything like this happened to you or a member of your family before? 
Actor: 

Not that I can recall. .. 


Candidate: 

Are you having any problems trying to pass water, for example a burning pain, or going 
more often than usual? 

Actor: 

No. It's just on this occasion | happened to be in the bathroom when I became breathless. 
| had only just gotten into the bathroom at the time. 


Candidate: 

Do you have anything you would like to ask me at this point? 
Actor: 

| just want to know why I became so breathless doctor. 


1. Thank you, you can stop there. What do you think the diagnosis is? 

My top differential at this stage would be a pulmonary embolus, but | would also consider 
cardiac arrhythmia, myocardial infarction, and chest infection. 

2. What risk factors does this lady have for pulmonary embolus? 

Patients who have had a hip fracture treated with hemiarthroplasty have an increased 
rate of deep venous thrombosis and subsequent pulmonary embolus. She otherwise does 
not have any specific risk factors that | could elicit. 

5. What else would you like to do to confirm your diagnosis? 

| would want to perform a full clinical examination, see the observation and drug chart, 
perform an arterial blood gas, and electrocardiogram and a chest x-ray and evaluate my 
diagnosis in light of these results. If they pointed towards pulmonary embolus then I 
would organise a computed tomography pulmonary angiogram (CTPA). 

4.How would you treat a pulmonary embolus? 

In consultation with the medical team | would look to start therapeutic dose low 
molecular weight heparin in the acute phase. 

Typically longer term this is then converted to warfarin however this would be guided by 
the medical team and the latest clinical guidelines. 

5.What is Virchow's triad? 

It is a theory which describes the broad factors which are thought to contribute to 
venous thrombosis. The three aspects of the triad are: 

Hypercoagulable state. 

Stasis of the blood flow. 

Endothelial injury. 
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Change in Bowel Habit 


You are an SHO in the general surgery team. Your first patient is a 38 year old man with 
a change in his bowel habit. Please take a history from the patient. 


Actor Briefing 

You are Mr.Edward Cunningham, a 38 year old, with a change in bowel habit and bleeding 
from the back passage. 

Attitude: Concerned 


History of presenting complaint: 

Over the past 10 days, | have noticed blood in your stool and | am having on average 10 
episodes of diarrhoea a day. The blood is bright 

red and mixed in with the stool.| have lower abdominal colicky pain that does not spread 
anywhere else. 

It is painful when I go to the toilet. 

| have lost 2lbs of weight over the past 2 weeks. 

There is associated mucus. 

No one else at home has these symptoms. 

| have not been on holiday anywhere recently. 

| have not had any difficulty swallowing, problems with my appetite, | don't feel sick, and 
have not vomited, | have no indigestion, have not noticed jaundice or any skin 
discolouration or any fevers. 


Past Medical History: 
Crohn's disease diagnosed in 1998. 
Previous terminal ileal resection in 2009. 


For past medical history in the OSCE it should be sufficient to ask 

"have you any other medical conditions, see your GP for anything, or 
ever had surgery. 

Rather than listing all the MJ THR EADS (Myocardial infarction, Jaundice, 
Tuberculosis, Hypertension, Rheumatoid arthritis, Epilepsy, Asthma, 
Diabetes mellitus, Stroke), you should only ask about conditions 
specifically if they are relevant to the presenting complaint 


Medications: 
Azathioprine 150mg OD. 
No known drug allergies. 


Simply ask "What medication do you take?", 
"How frequently and what dose?" 
"Do you have any allergies?" 
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Social history: 

| live on my own. 

| am an accountant. 

| manage around the house well and swim 3xweek 
| do not smoke or drink. 


Ask about 

Home situation, "who is at home with you?" 

Mobility and exercise tolerance "Do you have any difficulties with stairs", 
if the answer is yes you should find out why e.g. SOB versus mobility. 
Smoking, alcohol and recreational drugs. 


Family history: 
Nil 


It isimportant to ask whether anyone else in the family has had any 
similar problems, and whether their relatives have any medical problems 
in general. 


Ideas Concerns Expectations: 
| am worried that | am going to need another operation as this episode seems pretty bad. 


Summarise the history back to the patient first then ask about ideas, 
concerns and expectations (ICE). Useful ways to elicit ICE are: 
"Before | go any further could I ask .... 

" What you think the cause is?" 

"What you are most concerned about?" 

"What vou were hoping that we might be able to do for vou?" 
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Systems Enquiry: 
The tablets | take are giving me acne, but | have got used to it. 


This list is not exhaustive but seives to cover most of the systemic 
problems your patient might have, without taking too much time: 
Have you had noticed any other symptoms? 

In particular any chest pain, shortness of breath, palpitations, or 
cough? 

Have you had any weight loss, difficulty with swallowing or your 
bowels, or had a fever, or night sweats? 

Any headaches, dizziness, double vision or difficulties "With movement 
or sensation? 

Have you noticed any problems when you pass urine? 

Any pain in your muscles or joints? 

Anything | have missed? 


1.What is your differential diagnosis? 

The weight loss, increased frequency of stool, diarrhoea and PR bleeding and mucus ona 
background of Crohn's disease is most suggestive of a flare-up of Crohn's disease. Other 
differentials are infective gastroenteritis, colorectal cancer as these patients with IBD 
have increased risk of bowel cancer, benign polyp, haemorrhoids, diverticular disease and 
an anal fissure. 


2.What investigations would you carry out? 

Abdominal examination including DRE. 

Routine bloods - FBC, U&E, CRP, LFTs, calcium, magnesium, phophate, Coagulation 
screen, Group and Save. (Looking for raised inflammatory markers, dehydration, 
electrolyte disturbance secondary to diarrhoea, albumin as a guide of nutritional status, 
coagulation defects). 

Stool sample. 

Abdominal Radiograph - assess for toxic megacolon. 

+/-CT or MRI abdomen and pelvis if concerning features on examination and for pre- 
operative planning if surgery is indicated. 


3-What is the best investigation to diagnose Crohn's disease? 
Colonoscopy. 


4.What are the management options for Crohn's disease? 

Medical - Seek advice from gastroenterologists. Options are to commence steroid 
therapy, antibiotics, 5-aminosalicylic acid derivatives, 

immunomodulators. 

Surgery - for refractory disease, intestinal obstruction, toxic megacolon, formation of an 
abscess or fistula, perforation, hemorrhage, cancer and perianal disease. 
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Chest Pain 


You are the general surgical CT1 . The pre-assessment sister has called you to come and 
see a patient who is due to be admitted for an elective inguinal hernia repairs in 2 weeks 
time. The patient has been experiencing chest pain .Please take a history. 


Actor Briefing 

You are John West: 

47 years old. 

You have high blood pressure and high cholesterol. 

You take Ramipril and Simvastatin, but cannot remember the does. 

No allergies. 

1-2 glasses of wine per day. 

Past 2 months you have been experiencing chest pain when walking the dogs. 
Chest pain is central and unless you stop and rest it moves to your left arm. 
No chest pain at rest. 

You are very keen to get the operation done. 


History of presenting complaint: 


Start with an open question, then gradually become more specific in your 
questioning to delineate the patient's symptoms. 
Ask about relevant negatives. 


Actor: 

Approximately 2 months ago | noticed that | was getting pain in my chest when I was out 
walking the dogs. The pain goes when | stop 

walking so | don't think it anything serious. 


Candidate: 

Now be more specific with your questions and focus on SOCRATES 
S: site 

O: onset 

C: character 

R: radiation 

A: alleviating factors 

T: timing 

E: exacerbating factors 

S: severity 

Actor: 

S: site, centre of chest 

O: onset, gradual onset when walking briskly for 5 -10 minutes 
C: character, tightness 

R: radiation, into left arm if | do not rest 

A: alleviating factors, rest 

T: timing, last for as long as | continue walking 

E: exacerbating factors, brisk walking 
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S: severity, 7/10 pain 


Past medical history 
Raised blood pressure 
High cholesterol 


Drug history 
Ramipril 
Simvastsin 
No allergies 


Social history 

Married 

Smoke 10 per day for 20 years. 
Drink 1-2 glasses of wine per day. 
No recreational drug use. 


Family history 
Father died of a heart attack aged 62. 


Systems review 

Are there any other symptoms you have been experiencing or anything else you think | 
should know? 

In particular ask about: 

Shortness of breath 

Ask the patient if they have seen any other medical professionals about the chest pain. 
Actor: 

No 

Candidate: 

Thank the patient and turn to the examiner and present your findings. 


Summary 

This is Mr. John West, who is 47 years old. He has attended pre operative assessment 
clinic in preparation for an elective inguinal hernia repair in 2 weeks time. He has been 
experiencing central chest tightness on brisk walking for approximately 2 months. The 
pain settles with rest and has not occurred at any other time. Past medical history 
includes hypertension and hypelipidaemia for which he takes Ramipril and Simvastsin. His 
father died of a myocardial infarction aged 62 years. Mr. West is very keen to have the 
operation. 


1.What is you differential diagnosis? 

Angina pectoris. 

Musculo-skeletal pain. 

Gastro-esophageal reflux. 

A myocardial infarction at some stage in this history must not be ruled out. 
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2.Would you examine this patient in the clinic today and what investigation would you 
carry out? 

Yes, | would carry out a full cardiovascular examination. Investigation should include: 
Pulse and blood pressure check (which should form part of your cardiovascular 
examination). 

Chest radiograph looking for cardiovascular signs. 

Electrocardiogram (ECG): looking for any evidence of cardiovascular disease. 


3-Would you cancel the operation and if so why? 

Yes, | would cancel the operation as the patient is not safe for a general anesthetic. 
The patient is at risk of a peri-operative myocardial infarction. This could be caused by a 
pen-operative reduction in oxygen supply from hypotension leading to a myocardial 
infarction. 


4.If you cancel the operation, who would you inform and to whom would you refer the 
patient? 

| would inform the consultant surgeon, anesthetist and speak to the cardiology team. 
Further to this | would arrange an appointment for the patient in the rapid access chest 
pain clinic. 


5.Can you name 4 investigations that the patient may undergo in the cardiology clinic? 
Repeat ECG / 24 hours ECG. 

Echocardiogram. 

Exercise tolerance test. 

The patient may go on to have coronary angiography. 


6.What are the re-infarction rates in a patient undergoing general anaesthetic post 
myocardial infarction? 

< 3 weeks: 80% chance of a second myocardial infarction. 

3 weeks - 3 months: 20 - 30%. 

3-6 months 5 - 15 %. 

» 6 months 1 - 4%. 


7. What is the New York Heart Association classification of risk of peri-operative MI? 
Class | Angina with strenuous exercise. 

Class II: Angina with moderate exercise. 

Class IIl: Angina after climbing one flight of stairs. 

Class IV: Angina with any exertion. 
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Difficulty hearing 


Your next clinic patient is Mrs. Smith, a 56 year old who hit her head whilst skiing last month. 
Since returning from holiday she has noticed difficulty hearing. Please take a history and then 
briefly examine her hearing. 


Examiner briefing 
At 5 minutes if the candidate has not yet begun examining, interrupt and suggest that 
they now examine the patient's hearing soon. 


Actor briefing 
Name: Jean Smith, a 56-year-old teacher. 
Attitude: Concerned that you have broken something in your ear after the fall. 


History of presenting complaint: 

| was well, taking no medication before your skiing holiday last month. 

During the holiday | fell over and hit my head. 

| was not wearing a helmet. 

| was fine during and after though, and didn't lose consciousness or experience any 
symptoms other than a slight headache. The headache 

disappeared after a good night's sleep. 

| have been home for 4 weeks now, and | have noticed difficulty hearing when in groups, 
particularly from my right hand side. 

The only other symptoms | have experienced is unsteadiness and occasional vertigo 
where the room spins around me. 

| occasionally feel like my balance is going to go, but have never actually fallen over. 


Start with an open question, then gradually become more specific in your 
questioning to delineate the patient's symptoms. 
Ask about relevant negatives. 


Past medical history: 
Nil. 


For past medical history in the OSCE it should be sufficient to ask 

"have you any other medical conditions, see your GP for anything, or 
ever had surgery. 

Rather than listing all the MJ THR EADS (Myocardial infarction, Jaundice, 
Tuberculosis, Hypertension, Rheumatoid arthritis, Epilepsy, Asthma, 
Diabetes mellitus, Stroke), you should only ask about conditions 
specifically if they are relevant to the presenting complaint 


Medication: 
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Nil. 
No known allergies. 


Simply ask "What medication do you take?", 
"How frequently and what dose?" 
"Do you have any allergies?" 


Social history: 

| live with my husband, we have no children. 
| am independent. 

| don't smoke, and drink minimal alcohol. 


Ask about 

Home situation, "who is at home with you?" 

Mobility and exercise tolerance "Do you have any difficulties with stairs", 
if the answer is yes you should find out why e.g. SOB versus mobility. 
Smoking, alcohol and recreational drugs. 


Family history: 
Nil. 


It is important to ask whether anyone else in the family has had any 
similar problems, and whether their relatives have any medical problems 
in general. 


Ideas, concerns and expectations: 
Concerned that | have broken something in your ear after the fall. 


Summarise the history back to the patient first then ask about ideas, 
concerns and expectations (ICE). Useful ways to elicit ICE are: 
"Before | go any further could I ask .... 

" What you think the cause is?" 

"What you are most concerned about?" 

"What vou were hoping that we might be able to do for vou?" 
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Systems review: 
Nil. 


This list is not exhaustive but seives to cover most of the systemic 
problems your patient might have, without taking too much time: 
Have you had noticed any other symptoms? 

In particular any chest pain, shortness of breath, palpitations, or 
cough? 

Have you had any weight loss, difficulty with swallowing or your 
bowels, or had a fever, or night sweats? 

Any headaches, dizziness, double vision or difficulties "With movement 
or sensation? 

Have you noticed any problems when you pass urine? 

Any pain in your muscles or joints? 

Anything | have missed? 


Rinne's test demonstrates that air conduction is greater than bone on both sides. 
Weber's test localises to the left. What hearing loss does this fit with? 

The hearing loss is on the right as we know, so Rinne's and Weber's test are 
demonstrating a right sided sensorineural hearing loss. 


Rinne's Weber's Meaning 
Air conduction greater Heard in midline Normal 
than bone 
Bone conduction greater _Lateralises towards Conductive hearing 
than air affected side loss 
Air conduction greater Lateralises away from Sensorineural 
then bone but both affected side hearing loss 


reduced 


1.With this in mind what are your differential diagnoses? 

My differentials for worsening sensorineural hearing loss and vertigo include infection 
such as a viral labyrinthitis or otitis, a mass lesion such as a vestibular Schwannoma, 
trauma affecting the internal acoustic meatus, Meniere's disease, and benign positional 
vertigo. 


2.What imaging would be useful to narrow this differential down? 


An MRI with and without gadolinium contrast would be useful to reveal a vestibular 
Schwannoma whilst a fine cut CT would reveal a fracture. 
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3-Here is the MRI, what does it show? 

This is a coronal T1 weighted MRI scan with 
contrast. The most obvious abnormality is a right 
sided high intensity mass in the right 
cerebellopontine angle. 

It is consistent with a vestibular schwannoma, 
however a dural based tumour such as a 
meningioma is also a possibility. 

There is another lesion in the left CP angle, which 
could also be a vestibular schwannoma, and would 
suggest a diagnosis of neurofibromatosis type 2. 


Note: Vestibular schwannoma, also known as 
acoustic neuroma, is a benign primary intracranial 
tumour of the vestibular portion of the 8th cranial nerve. They tend to present with 
unilateral sensorineural hearing loss, altered sense of balance, vertigo and tinnitus. Large 
tumours can cause compression of the trigeminal nerve (V) but rarely the facial nerve 
(VII), causing ipsilateral facial numbness. 

To examine this patients hearing: 

1. Inspect both ears and the face for any obvious abnormality, e.g. facial palsy, scars. 

2. Crudely test hearing by whispering a number from arm's length into one ear with the 
hearing in the other ear masked by pressing on the tragus. 

3. Rinne's test: compare hearing for a 256Hz tuning fork placed on the mastoid bone to 
when it's just lateral to the ear - "which is louder?" - 

testing air conduction versus bone conduction. 

4. Weber's test: place the tuning fork in the middle of the patient's forehead and ask 
"where is the sound loudest?" 

5. Examine the ear with an auroscope looking for wax, erythema, and tympanic 
membrane perforation. 
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Dizziness 


You are the CT2 in ENT. The next patient in clinic has been referred by their GP with 
dizziness. 


History of presenting complaint: 

Start with open ended questions. 

Your GP has referred you because of dizziness, can you tell me more about 

this... 

Actor: 

Approximately 2 months ago | noticed that | was getting dizzy and it hasn't gone away. 
Do not volunteer anymore information unless asked 


Ask about: 

Onset 

Character. Does the room spin around you or does it feel like you are spinning in the 
room? 

Duration 

Exacerbating factors 

Relieving factors 

Any other factors: it is important to ask about the following 
Ear ache (otalgia). 

Ear discharge( otorrhoea). 

Hearing change or loss. 

Tinnitus. 

Balance problems. 

Headaches. 

Visual changes/photophobia. 

Loss of consciousness. 

Any muscle weakness. 

Any numbness or tingling. 

Actor: 

Onset: Dizziness is sudden onset. Most commonly when laying flat or rolling over in bed. 
Character. The room spins around me. 

Duration: Dizziness lasts for less than a minute but nausea lasts for up to 5 - 10 minutes. 
Exacerbating factors: Turning over in bed. 

Relieving factors: none, | have to let it pass. 

Any other factors: it is important to ask about the following: 
Earache (otalgia): At present, no 

Ear discharge: No 

Hearing change or loss: No 

Tinnitus: No 

Headaches: No 

Visual changes/photophobia: No 

Loss of consciousness: No 

Any muscle weakness: No 
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Any numbness or tingling: No 


Past medical history: 
Nil. 


Drug history: 
No regular medications. 
No allergies. 


Social history: 

Married. 

Non smoker. 

Drink 1-2 glasses of wine per week. 
No recreational drug use. 


Family history: 
Nil. 


Systems review: 

Are there any other symptoms you have been experiencing or anything else you think | 
should know? 

In particular ask about: 

Recent viral illness. This may point towards a labyrinthitis 

Previous head injuries 

Actor: 

No head injuries 

| had an ear infection 2 months ago that my GP treated. 


Thank the patient and turn to the examiner and present your findings 

This is Paula Smith, a 40 year old lady who has been referred with dizziness of 2 months 
duration. It occurs when laying flat and then 

turning over. The dizziness lasts for a few minutes and it is followed by a period of nausea 
and vomiting . Mrs. Smith did mention that 2 ago she had an ear infection that was 
treated by her GP. There are no other symptoms or causative factors and Mrs. Smith is 
otherwise fit and well. 


1.What is dizziness and vertigo? 

Dizziness: this is a phrase used in many different contexts by patients. 

Most commonly it refers to a feeling of lightheadedness, unsteadiness or pre syncope. 
Vertigo: is the sensation that you or the environment around you is moving. 


2.What is you differential diagnosis? 

Benign paroxysmal positional vertigo (BPPV). 
Acute labyrinthitis. 

Acoustic neuroma. 

Migraine. 
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3-What examinations and investigations should this patient have in the clinic today? 

A full ENT examination is required including cranial nerve examination. 

Audiology assessment 

Dix-Hallpike test: a set of movements performed by a health professional those results in 
an attack of BPPV. 


4.The Dix-Hallpike test is positive. What is you diagnosis? 

Benign paroxysmal positional vertigo (BPPV) 

It is beyond the scope of the MRCS exam to know how to perform the Dix-Hallpike test, 
however, its applications should be known. 


5.What is BPPV? 
It is an inner ear condition. It is a benign condition that occurs with no warning as a result 
of a change in position of the patients head, resulting in vertigo. 


6.What are the clinical features of BPPV? 

Main feature is vertigo. 

Followed a period of nausea and sometimes vomiting. 

Tinnitus and hearing loss are not features. 

The 2 most common movements that trigger an attack are getting out of bed or rolling 
over in bed. 


7-What is happening in the inner ear to cause BPPV? 

Tiny crystals in the labyrinth of the inner ear move into the semicircular canals. The crystal 
or otoconia are thought to be part of the lining of the vestibule that have broken off. If 
the otoconia remain in the labyrinth then there are no symptoms. However, if they move 
into the semicircular canals, particularly the posterior canal, certain head movements can 
cause the crystals to stimulate the hairs in the semicircular canal that in turn stimulate the 
vestibular nerve. This stimulation is different to the contra lateral side and the response 
of these mixed messages to the brain is vertigo. 


8.How is BPPV managed? 

Epley maneuver, which can be successful in up to 80% of cases. The basis of this maneuver 
is to allow the crystals in the semicircular canals (posterior canal) to move into the 
vestibule of the labyrinth. This will cause symptoms to pass. 

If the Epley fails it can be repeated. Often the patient will realize which positions trigger 
an attack and will avoid such positions. BPPV can resolve with no intervention. 

It is beyond the scope of the MRCS exam to know how to perform the Epley maneuver, 
however, it application should be known. 


345 


Dysphagia 
Mr. Dawson has come to see you in clinic because he is having difficulty swallowing. 
Please take a history. 


Start with an open question, then gradually become more specific in your 
questioning to delineate the patient's symptoms. 
Ask about relevant negatives. 


History of presenting complaint 

| have had difficulty swallowing. 

| first noticed it 6 months ago when | was eating some steak. 

| initially ignored it, but now it is starting to affect my life. 

Now | am unable to eat many of your favorite foods, for instance, steak, chicken, bread, | 
can still manage soft foods like yoghurts and 

fluids are not a problem. 

It does not hurt when I swallow. 

| can swallow liquids, but solids are difficult. 

It has been gradually getting worse, and now occurs whenever | eat solids. 

| start chewing, the food then gets stuck in at the top of my throat and | have to bring it 
back up which is very embarrassing when | am in company. 

| don't vomit; the food just seems to come back up. 

| am able to make the swallowing movement without difficulty. 

| have lost 2 stone in weight as a result. 


Past medical history: 
| have COPD. 


For past medical history in the OSCE it should be sufficient to ask 

"have you any other medical conditions, see your GP for anything, or 
ever had surgery. 

Rather than listing all the MJ THR EADS (Myocardial infarction, Jaundice, 
Tuberculosis, Hypertension, Rheumatoid arthritis, Epilepsy, Asthma, 
Diabetes mellitus, Stroke), you should only ask about conditions 
specifically if they are relevant to the presenting complaint 


Medication: 
The blue salbutamol inhaler. 
No known drug allergies. 


Simply ask "What medication do you take?", 
"How frequently and what dose?" 
"Do you have any allergies?" 
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Social history: 
| live alone but have many friends around. 


| stopped smoking 5 years ago. | used to smoke cigars, and around 5-10 a day since | was 


30. 
| still drink alcohol - 5 units of beer on an evening on average. 


Ask about 

Home situation, "who is at home with you?" 

Mobility and exercise tolerance "Do you have any difficulties with stairs", 
if the answer is yes you should find out why e.g. SOB versus mobility. 
Smoking, alcohol and recreational drugs. 


Family history: 


My father died of lung cancer when he was 70; there are no other illnesses in my family 


that | know of. 


It isimportant to ask whether anyone else in the family has had any 
similar problems, and whether their relatives have any medical problems 
in general. 


Ideas, concerns, and expectations 
My friend had a camera test, which he described as being awful. | want to avoid this 
unless it is really going to benefit me. 


| would like the doctor to explain it to me fully if he mentions it when taking a history. 


Summarise the history back to the patient first then ask about ideas, 
concerns and expectations (ICE). Useful ways to elicit ICE are: 
"Before | go any further could | ask .... 

" What you think the cause is?" 

"What you are most concerned about?" 

"What vou were hoping that we might be able to do for vou?" 
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Systems review 
Nil 


This list is not exhaustive but seives to cover most of the systemic 
problems your patient might have, without taking too much time: 
Have you had noticed any other symptoms? 

In particular any chest pain, shortness of breath, palpitations, or 
cough? 

Have you had any weight loss, difficulty with swallowing or your 
bowels, or had a fever, or night sweats? 

Any headaches, dizziness, double vision or difficulties "With movement 
or sensation? 

Have you noticed any problems when you pass urine? 

Any pain in your muscles or joints? 

Anything | have missed? 


1. What is your differential diagnosis? 

Mr. Dawson's symptoms are consistent with a mechanical obstruction of the 
oesophagus. Differentials include obstruction within the wall from an oesophageal 
carcinoma or stricture, compression from outside the oesophagus, for instance a lung 
carcinoma, pharyngeal pouch or retrosternal goiter or obstruction within the lumen, such 
as an oesophageal web e.g. in Plummer-Vinson syndrome. Other possibilities include 
coordination abnormalities affecting motility such as achalasia and neurological disease 
such as myasthenia gravis. He presents with a gradual onset of dysphagia for solids over 
liquids, has suffered significant weight loss and has a significant smoking history making 
oesophageal carcinoma the top differential. 


2. What would you do next? 

| would perform a full systemic examination including checking for any lymphadenopathy 
and watch the patient swallow a sip of water. | would send bloods, looking for anaemia, 
iron deficiency and liver dysfunction and perform an autoantibody screen. The definitive 
investigation will be an OGD with a biopsy as | suspect this is an oesophageal carcinoma. 


3. How would achalasia present differently? 

Achalasia is a motility disorder, where incomplete relaxation of the lower oesophageal 
sphincter occurs due to loss of ganglia in the myenteric plexus. It presents with dysphagia 
for liquids and solids equally. 


4. What investigation would be useful in achalasia? 

A barium swallow demonstrates a dilated oesophagus with slow passage of contrast 
material into the stomach, forming a "rat's tail" appearance. Manography may show 
incomplete relaxation of the lower oesophageal sphincter in response to swallowing, a 
high resting lower oesophageal sphincter pressure and absent oesophageal peristalsis. 
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Note: It is a good idea to let the examiner know that your questions have a structured 
approach, and that you are aware of the potentially serious differential. Ask these 
questions to narrow the differential. 

Are you having difficulty with solids, liquids or with both? 

When did the problem start? 

Did is start suddenly of gradually? 

Can you manage to eat a full meal? 

Do you regurgitate food? 

Where does the food tend to stick - in the back of the throat, bottom of the neck or 
bottom of the chest? 

Is it painful when you swallow? 

Have you lost weight? 

Have you had a chest infection recently? 


Pain on swallowing, odynophagia, is different from dysphagia. It may be caused by 
infection such as oesophageal candidiasis, pharyngitis and 

occasionally ulceration of the lower third of the oesophagus. 

Oesophageal carcinoma 

Previously squamous cell carcinoma was the commonest form; however in Western 
countries the incidence of adenocarcinoma has increased to around 50%. 

Risk factors for squamous cell carcinoma include alcohol excess, smoking ,achalasia and 
Plummer-Vinson syndrome, whilst gastrooesophageal reflux disease leading to Barrett's 
metaplasia is strongly related to adenocarcinoma of the lower oesophagus. 

An OGD and biopsy is the investigation of choice and provides tissue diagnosis. CT 
chest/abdo/pelvis is used to stage the disease. 

Management involves surgical resection after discussion in an MDT. 

The early involvement of oncology specialists allows planning of neoadjuvant and 
adjuvant chemo-radiotherapy, or palliative care in cases not amenable to surgery. The 
two main surgical options are a transhiatal oesophagectomy (THE) via an abdominal and 
cervical junction incision with blunt mediastinal dissection through the oesophageal 
hiatus. Or a transthroacic oesophagectomy (TTE) via an abdominal and a right thoracic 
incision. 
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Headache 


You are seeing a patient in A&E who presents with a headache. 
Take a history and present your findings 


Name Fiona Baumer a 28-year-old lady 
Attitude: Headache is severe making it difficult for you to concentrate, but you are able to 
answer all questions and are not confused. 


History of presenting complaint: 

| was driving when | suddenly felt a sudden severe headache as if I'd been hit on the head. 
| stopped the car and were able to call an ambulance and came straight here. 

| have no other symptoms. 

| have not noticed any difficulties with my speech, or any weakness in my arms. 

| do not have double vision. 

There were no warning symptoms. 


Start with an open question, then gradually become more specific in your 
questioning to delineate the patient's symptoms. 


Past medical history: 
| have had an appendicectomy and polycystic kidneys were discovered when | had 
appendicitis. 


For past medical history in the OSCE it should be sufficient to ask 

"have you any other medical conditions, see your GP for anything, or 
ever had surgery. 

Rather than listing all the MJ THR EADS (Myocardial infarction, Jaundice, 
Tuberculosis, Hypertension, Rheumatoid arthritis, Epilepsy, Asthma, 
Diabetes mellitus, Stroke), you should only ask about conditions 
specifically if they are relevant to the presenting complaint. 


Medication: 
Oral contraceptive pill. 
Penicillin causes an allergic rash. 


Simply ask "That medication do you take?", 
"How frequently and what dose?" 
"Do you have any allergies?" 


Social history: 


| have a young family and can't be in hospital for long. 
| work as a freelance journalist, again making being in hospital very inconvenient. 
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| don't smoke, drink occasionally and take no recreational drugs. 


Ask about 

Home situation, "who is at home with you?" 

Mobility and exercise tolerance "Do you have any difficulties with stairs", 
if the answer is yes you should find out why e.g. SOB versus 

mobility. 

Smoking, alcohol and recreational dugs. 


Family history: 
My aunt died suddenly of an aneurysm in the brain. 


It is important to ask whether anyone else in the family has had any 
similar problems, and whether their relatives have any medical problems 
in general. 


Ideas, concerns and expectations: 

| am worried, especially because of what happen to my aunt. 
Is that what I have? 

Am I going to die? 

How long will | be in hospital for? 

What happens next? 


Summarise the history back to the patient first then ask about ideas, 
concerns and expectations (ICE). Useful ways to elicit ICE are: 
"Before | go any further could | ask .... 

" What you think the cause is?" 

"What you are most concerned about?" 

"What you were hoping that we might be able to do for you?" 


Systems review: 
Nil. 
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This list is not exhaustive but seives to cover most of the systemic 
problems your patient might have, without taking too much time: 
Have you had noticed any other symptoms? 

In particular any chest pain, shortness of breath, palpitations, or 
cough? 

Have you had any weight loss, difficulty with swallowing or your 
bowels, or had a fever, or night sweats? 

Any headaches, dizziness, double vision or difficulties "With movement 
or sensation? 

Have you noticed any problems when you pass urine? 

Any pain in your muscles or joints? 

Anything | have missed? 


1.What is your differential diagnosis? 
My main differential is a subarachnoid haemorrhage, but | would also consider other 
causes of an acute severe headache including meningitis, encephalitis and a migraine. 


2.How would you manage this patient initially? 
| would manage them in an ABC manner, ensuring they were stable and arrange 
appropriate blood and a plain CT head. 


5.This is the plain CT - what does it show? 
It shows high-density signal in the basal cisterns consistent with a subarachnoid 
haemorrhage. 


4.What further management would you initiate? 

| would refer this patient to a neurosurgical unit. Management involves bed rest, 3L of IV 
fluids /24h, oral nimodipine 60mg every 4 hours, and laxatives. An investigation of the 
underlying cause will be undertaken. A CTA will be performed to look for an aneurysm. It 
will be followed by a formal angiogram where if an aneurysm is found, an attempt to coil 
the aneurysm is made. Every case should be discussed in a neurovascular MDT. 


Note: Subarachnoid haemorrhage classically presents as a sudden severe headache, 
described as the worst the patient has ever had. Associated features include photophobia 
and meningism e.g. neck stiffness. There can be associated focal neurology, such as 
hemiparesis or dysphasia. 

Occasionally patients describe a prodromal warning symptom, for instance, a sudden 
focal headache in the fortnight before presentation, thought to be due to sentinel leaks 
with minor blood loss from an aneurysm. Patients may also present due to the mass 
effect of an aneurysm, the classic being a PComm (posterior communicating) aneurysm 
causing painful third nerve palsy. 

Subarachnoid haemorrhage can be traumatic or spontaneous. 80% of spontaneous SAH 
are due to rupture of a 'berry' aneurysm. Other causes include bleeding from an arterio- 
venous malformation (AVM) accounting for 102; of spontaneous SAH, mycotic aneurysms 
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and tumour making up two of the other rarer causes. 

Risk factors for SAH include smoking, use of the oral contraceptive pill, HRT, vigorous 
physical exercise and hypercholesterolemia. Aneurysms are associated with polycystic 
kidneys disease, and congenital diseases such as Marfan's and Ehlers-Danlos syndromes. 
The World Federation of Neurological Surgeons' grading system is used: 

1- GCS 15 with no motor deficit. 

2 - GCS 13-14 with no motor deficit. 

3 - GCS 13-14 with a significant motor deficit (normally hemiparesis or dysphasia) 

4 - GCS 7-12. 

5 - GCS 3-6. 

Initial management involves an urgent CT. If no subarachnoid blood is seen, an LP should 
be performed at 12 hours to look for xanthochromia. 

Once confirmed, management involves referral to a neurosurgical unit, bed rest, 3L of IV 
fluids /24h, oral nimodipine 60mg every 4 hours, and laxatives. A CTA will be performed, 
followed by a formal angiogram where if an aneurysm is found, an attempt to coil the 
aneurysm is made. 

Every case should be discussed in a neurovascular MDT. 

This station also tests your ability to deal with social issues revolving around this lady's 
reluctance to stay in hospital. Remember to show empathy and understanding. 
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Joint Pain 


This station will help you refine your history-taking for a patient presenting with joint 
pain. 


Candidate: 

e Wash your hands 

* Introduce yourself 

* Check patient details 

History of presenting complaint: 

Start with an open ended question 

Your GP has referred you because your right knee is painful, can you tell me more about 
this... 

Actor: 

Approximately 12 months ago my right knee started to become painful. 


Candidate: 

Ask more about the pain: 

Onset 

Character 

Radiation 

Duration 

Exacerbating factors 

Relieving factors 

Actor: 

Onset: Gradual onset of pain over past 2 - 3 years that has become worse in past 12 
months 

Character: Dull constant ache. 

Radiation: the pain is not move anywhere else in the leg. 

Duration: Generally a constant pain that increases throughout the day. 
Exacerbating factors: Walking further than 30 - 40 yards. 

Relieving factors: Rest. Ibuprofen used to help, but not so much now. 


Candidate: 

Any other factors? 

it is important to ask about the following: 

Swelling and skin changes. 

Stiffness. 

Loss of function: locking of the knee (meniscal problems), knee giving way on walking or 
going up and down the stairs (ligament damage). 

Deformity: Ask about obvious change in shape of the knee and loss of muscle bulk around 
the knee. 

Neurology 

Actor: 

Swelling and skin changes: No obvious joint swelling or redness of skin. 

Stiffness: The knee is stiffer at the end of the day. 

Loss of function: The knee does not lock or give way. 
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Deformity: No obvious change in shape of the knee. 
Neurology: No numbness or tingling. 


Ask about the past medical history: 
Hypertension. 
Diverticular disease. 


Ask about the past surgical history: 
No previous operations. 


Take a full drug history, including allergies: 
Ramipril. 
No allergies. 


Ask about the social history: 
Married. 

Non smoker. 

Drink 1-2 glasses of wine per week. 
Retired carpenter. 


Ask about any relevant family history: 
Nil significant. 


Ask about ideas, concerns and expectations. 

Candidate: 

It is very important to assess the impact of this pain on the patient's life and day to day 
routine. 

Actor: 

It is having a big impact as | was a very active person until 12 months ago. Now | am very 
limited in what | can do. | can no longer walk the dogs or cut the grass. 

You are very keen for something to be done and a friend mentioned a joint replacement. 
At this point in the consultation the candidate should have shown empathy towards the 
patient. 


Candidate: 

Thank the patient and turn to the examiner and present your findings 

Summary: 

This is Mr Peter Smith a 70 year old gentleman who has been referred with increasing 
pain from his right knee. This started approximately 2 - 3 years ago and has been 
increasing in severity over the past 12 months. 

He is experiencing a dull constant ache that is increased on exertion and at the end of the 
day. However, the joint does not swell, lock or become unsteady on walking. Mr Smith 
has well-controlled hypertension and diverticular disease, but is otherwise fit and well 
with no allergies and no previous operations. The pain is limiting his daily routine as he is a 
very active gentleman and Mr Smith is very keen to persue treatment. 
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1.What is you differential diagnosis? 

* Osteoarthritis (in view of the history and occupation this should be top of your list). 
e Rheumatoid arthritis. 

* Gout is unlikely. 


2.You have examined the knee, what is your first line investigation? 

Radiograph of the knee with the patient standing and fully weight bearing on the knee. 
As with all joints, 2 views are required to assess accurately 

* Antero-posterior. 

* Lateral. 


5. What changes would you expect to see on a radiograph of an osteoarthritic knee? 
There are four main radiographic signs in osteoarthritis: 

* Narrowing of the joint space. 

e Subchondral sclerosis. 

e Cyst formation. 

* Osetophyte formation. 


4.What is osteoarthritis (OA)? 

Degenerative joint disease affecting the articular cartilage of any synovial joint. 
No systemic affects. 

Most commonly affects: hips, knees and hands. 

Most common form of arthritis. 


5.Can you classify osteoarthritis? 

OA can be divided into 2 categories: 

* Primary no underlying cause and a result of age and 'wear and tear' 
on the joint. 

e Secondary: underlying joint problem or previous injury. 


6.What are the causes of secondary osteoarthritis? 

* Trauma: fracture, ligament damage, meniscus damage, AVN. 

e Infection: septic arthritis. 

e Childhood conditions: Slipped upper femoral epiphysis, Perthe's, developmental 
dysplasia of the hips. 

e Endocrine: Diabetes -> Charcot's, Acromegaly, Gout, Psuedogout. 

* Hematological: Sickle cell, Haemophilia. 

e Connective tissue disorders: Ehlers Danlos. 


7-What is the pathology of osteoarthritis? 

e In normal synovial joints the distance between the bone ends is maintained by the 
thickness of the articular cartilage. 

* In OA the cartilage is damaged, splits and is eroded. As a result the joint space 
decreases. 

* There is inflammation and thickening of the synovium and joint capsule. 

* The cartilage continues to be damaged and bone can rub on bone which results in 
thickening of the subchondral plate. 
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* Irregular outgrowths of bone occur at the joint periphery known as osteophytes. 
* There may be reactive thickening of the synovium due to inflammation. 
e Sub-articular bone cysts may also develop. 


8.What are the clinical features of osteoarthritis? 
* Morning joint stiffness. 

* Pain worse at end of day. 

* Pain worse on exercise. 

* Pain relieved by rest. 

* No systemic effects. 

* Joint swelling can occur. 

* Joints are often cool with no warmth. 

e Normal ESR, CRP, FBC, no auto-antibodies. 
* Heberden's nodes': swelling at DIP joint. 

e Bouchard's nodes": swelling at PIP joint. 


9.How is osteoarthritis of the knee managed? 
As with any surgical problem, solutions come in two main categories: 
Conservative. 


* Maintain or achieve a healthy weight i.e. aim to decrease weight, and therefore force, 


going through a joint. 


* Regular exercise, with particular attention to strengthening the muscles around the 


joint. For example in OA of the knee, cycling is beneficial. 

* Analgesia care to be taken with NSAID's with relation to gastric irritation. 
* Heat application to the joint may offer relief. 

e Physiotherapy. 

e Intra-articular steroids. 

Surgical: 

* Arthroscopy and arthrocentesis. 

* Realignment osteotomy. 

* Total or partial knee replacement. 


10. What are the indications for a knee replacement? 

* Pain relief. 

* Improvement of mobility. 

* Correction of deformity. 

Only once conservative measures have been tried and failed 


1t. What are the complications associated with a total knee replacement? 
When answering any question on complications you should divide it up into: 
Immediate. 

Early. 

Late. 

Immediate: 

Fracture of tibia or femur. 

Vascular damage: in particular popliteal artery. 

Tourniquet side effects: 
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* Ischaemia from prolonged duration. 

* Tourniquet burns. 

e Skin necrosis from excessive pressure. 
* DVT. 

* Tissue damage: hyperkalaemia, lactic acidosis on release. 
* Hemorrtiage following release. 

Early: 

DVT or PE. 

Wound infection. 

Wound dehiscenoe. 

Fat embolism. 

Common peroneal nerve palsy. 

Late: 

Loosening of the prosthesis. 
Periprosthetic fracture. 


Note: When taking history from any patient presenting with joint pain it is essential to ask 
about: 

Swelling and skin changes. 

Stiffness. 

Loss of function. 

Deformity. 

Neurological changes. 
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Neck Lump 


You are the SHO in ENT clinic. Your next patient is Mrs. Johnston who has noticed a 
lump in her neck. Please take a history 


Name: Liz Johnston. 

Attitude: Mildly anxious/hyperactive. 

What you know: You are a 34-year-old investment banker. You have come to see the 
doctor because of a lump in your neck. 


History of presenting complaint: 

| first noticed the lump 2 months ago. 

It is in the centre of my neck, and seems to have grown since. 

| have not noticed any changes in my voice, difficulty swallowing or any pain. 

| have lost weight in the past two months, which is great, but have also been more 
anxious than normal and have had spells | can only describe as hot flushes where I sweat 
a lot. 

| have not noticed any change in vision, or any differences in my eyes. 

| do not have diarrhoea, and | am menstruating normally. 

| have never had anything like this before. 


Start with an open question, then gradually become more specific in your 
questioning to delineate the patient's symptoms. 
Ask about relevant negatives. 


Past Medical History: 
Nil. 


For past medical history in the OSCE it should be sufficient to ask 

"have you any other medical conditions, see your GP for anything, or 
ever had surgery. 

Rather than listing all the MJ THR EADS (Myocardial infarction, Jaundice, 
Tuberculosis, Hypertension, Rheumatoid arthritis, Epilepsy, Asthma, 
Diabetes mellitus, Stroke), you should only ask about conditions 
specifically if they are relevant to the presenting complaint 


Medication: 
Oral progesterone only contraceptive pill. 
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No known drug allergies. 


Simply ask "What medication do you take?", 

"How frequently and what dose?" 

"Do you have any allergies?" 

If a patient is d ue to have an operation it is worth asking specifically about 
warfarin, aspirin and clopidogrel . 


Social History: 

| live alone but have many friends around. 

| don't smoke but sometimes drink heavily on a weekend, but never on a school night. 
I've never used recreational drugs. 


Ask about 

Home situation, "who is at home with you?" 

Mobility and exercise tolerance "Do you have any difficulties with stairs", 
if the answer is yes you should find out why e.g. SOB versus mobility. 
Smoking, alcohol and recreational drugs. 


Family History: 
My father died of an MI recently.There are no other illnesses in my family that | know of. 


It is important to ask whether anyone else in the family has had any 
similar problems, and whether their relatives have any medical problems 
in general. 


Remember to take this chance to demonstrate empathy. 
"I'm sorry to hear that" should suffice. 
This is an easy mark to score, but one that many people miss out on. 


Ideas, concerns and expectations 


| am very concerned about what this lump could be and want it treated by the best 
person. 


Summarise the history back to the patient first then ask about ideas, 
concerns and expectations (ICE). Useful ways to elicit ICE are: 
"Before | go any further could I ask .... 

" What you think the cause is?" 

"What you are most concerned about?" 

"What you were hoping that we might be able to do for you?" 


Systems review 
| get quite hot sometimes. 
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This list is not exhaustive but seives to cover most of the systemic 
problems your patient might have, without taking too much time: 
Have you had noticed any other symptoms? 

In particular any chest pain, shortness of breath, palpitations, or 
cough? 

Have you had any weight loss, difficulty with swallowing or your 
bowels, or had a fever, or night sweats? 

Any headaches, dizziness, double vision or difficulties "With movement 
or sensation? 

Have you noticed any problems when you pass urine? 

Any pain in your muscles or joints? 

Anything | have missed? 


1. Please present your findings. 

Liz Johnston is a 34-year-old previously fit and well investment banker. who presents with 
a lump in her neck. The lump has grown over the past 2 months, and she has noticed 
weight loss. In addition, she has symptoms of hyperthyroidism, for instance, feeling hot, 
sweaty and occasionally anxious. | would want to rule out a thyroid cancer in this lady. 
Other differentials include Graves! disease, a toxic multinodular goiter, a simple colloid 
goiter and thyroiditis. 


2. How would you manage this patient? 
She needs a triple assessment including history and full examination, ultrasound imaging 
and a fine needle aspiration or biopsy. 


3. Mrs Johnston's triple assessment is highly suggestive of a medullary cell carcinoma. 
She undergoes a total thyroidectomy under your consultant's care. Postoperatively, she 
develops a positive Chvostek's sign. What are the complications of a thyroidectomy? 
In any operation complications can be secondary to anaesthetic or secondary to the 
operation itself. The specific complications of a thyroidectomy include: 

Immediate complications: 

Haemorrhage possibly leading to airway obstruction. 

Hoarseness due to recurrent laryngeal nerve injury. 

A weak voice due to external laryngeal injury. 

Hyperthyroid storm. 

Early complications: 

Infection. 

Hypoparathyroidism leading to hypocalcaemia. 

Late complications: 

Hypothyroidism - requiring lifelong thyroxin. 

Recurrence. 


4.What blood tests should be performed post-total thyroidectomy? 
The patient should have at least two calcium samples sent spaced at least 2 hours apart, a 
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parathyroid hormone level and thyroid function tests for baseline be on discharge. In 
medullary thyroid cancer, sequential calcitonin levels are used to monitor for recurrence. 


5. What is Chvostek's sign? 

It is an abnormal reaction to stimulation of the facial nerve caused by tetany secondary to 
hypocalcaemia. Tapping on the facial nerve as it lies over masseter causes the lips to 
twitch. 

It was first described by the physician Frantisek Chvostek in 1876 


6.From what cells does a thyroid medullary cancer arise? 
From the calcitonin producing parafollicular C cells. 


Note: Differential diagnosis for a swollen thyroid: 

Simple goiters: 

They can be physiological secondary to increased physiological demand during puberty or 
pregnancy or pathological secondary to iodine deficiency, the most common cause of an 
enlarged thyroid gland worldwide. 

These goiters can be simple diffuse goiters or multinodular goiters. 

Thyroid cancer: 

Papillary - 70% 

Follicular - 15% 

Medullary - 8% 

Anaplastic - 5% 

Lymphoma - 2% 

Inflammatory goiters: 

Also known as thyroiditis Examples include Hashimoto's, Riedel's and de Quervain's 
thyroiditis. 

Toxic goiters: 

Graves' disease. 

Solitary toxic adenoma. 

Thyroxin producing multinodular goiter - Plummer's disease. 


Hyperthyroid signs and symptoms: 

Patients tend to be restless and anxious. They may sweat a lot and prefer to be in the 
cold. A fine tremor may be evident. On examination, you may see signs of thyroid 
acropachy (in Graves' disease), palmar erythema, pretibial myxoedema (in Graves' 
disease) and they may have brisk reflexes and be tachycardic. 

Hypothyroid signs and symptoms: 

Patients tend to be slow and have a flattened affect. They are intolerant to the cold. On 
examination, you may notice brittle hair with loss of the outer third of the eyebrow, dry 
palms, periorbital puffiness and slow reflexes. It is associated with carpal tunnel 
syndrome. 

Graves! eye disease: 

Grave's disease is caused by a polyclonal immunoglobin that targets and stimulates the 
TSH receptor producing hyperthyroidism and an enlarged thyroid gland. Thyroid eye 
disease is classically seen with exophthalmos and ophthamopelgia (abnormal eye 
movements) secondary to retro-orbital inflammation and lymphocytic infiltration of the 
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occulomotor muscles causing edema, and lid lag and lid retraction due to a restrictive 
myopathy of the levator palpebrae superioris muscle. 

It is associated with other autoimmune conditions like type 1 diabetes and pernicious 
anaemia. 

Treatment is with carbimazole or propylthiouracil to inhibit thyroid peroxidase, and radio- 
iodine to damage the thyroid follicular cells. Total or subtotal thyroidectomy is an option 
for pregnant women and others who are unable to take radio-iodine. 


363 


PR bleeding 


You are seeing a patient in clinic. They have noticed blood in their stool. Please take a 
history. 


Name: Danny Fitzgerald 
You are a 73 year old retired army officer 
Attitude: Not to concerned, its probably nothing. 


History of presenting complaint: 

Over the past 4 weeks, | have noticed blood in your stool. It is a darkish red colour, and is 
mixed in with the stool. 

| have no painin your abdomen or anywhere else. 

It does not hurt when | go to the toilet. 

My trousers are loose, and | think | have lost a stone in weight in the past 2 months. 

| am going to the toilet to pass stool twice as frequently as normal, and am feeling 
constipated. 

| have not noticed any mucus or discharge. 

No one else at home has these symptoms. 

| have not been on holiday anywhere recently. 

| have not had any difficulty swallowing, problems with my appetite, | don't feel sick, and 
have not vomited, 

| have no indigestion, have not noticed jaundice or any skin discolouration or any fevers. 


Start with an open question, then gradually become more specific in your 
questioning to delineate the patient's symptoms. 
Ask about relevant negatives. 


Past medical history: 
| had a heart attack in 2007, but recovered well from it. 


For past medical history in the OSCE it should be sufficient to ask 

"have you any other medical conditions, see your GP for anything, or 
ever had surgery. 

Rather than listing all the MJ THR EADS (Myocardial infarction, Jaundice, 
Tuberculosis, Hypertension, Rheumatoid arthritis, Epilepsy, Asthma, 
Diabetes mellitus, Stroke), you should only ask about conditions 
specifically if they are relevant to the presenting complaint 


Medication 

GTN spray. 

Aspirin 75 mg 
Bisoprolol 2.5mg OD. 
Ramipril 2.5mg OD. 
Simvastatin 40mg ON 
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No known drug allergies. 


Simply ask "What medication do you take?", 
"How frequently and what dose?" 
"Do you have any allergies?" 


Social history: 

| live with my wife who is well. 

| manage around the house, and can walk a few miles without difficulty. 
| smoke 20/day and drink a couple of glasses of whiskey a night. 


Ask about 

Home situation, "who is at home with you?" 

Mobility and exercise tolerance "Do you have any difficulties with stairs", 
if the answer is yes you should find out why e.g. SOB versus mobility. 
Smoking, alcohol and recreational drugs. 


Family history: 
My father died of colon cancer. 


It is important to ask whether anyone else in the family has had any 
similar problems, and whether their relatives have any medical problems 
in general. 


Remember to take this chance to demonstrate empathy. 
"|'m sorry to hear that" should suffice. 


This is an easy mark to score, but one that many people miss out on. 


Ideas, concerns and expectations 


| am concerned that it could be what my father had colon cancer. He wasn't diagnosed 


until it was too late which worries me. 


Summarise the history back to the patient first then ask about ideas, 
concerns and expectations (ICE). Useful ways to elicit ICE are: 
"Before | go any further could | ask .... 

" What you think the cause is?" 

"What you are most concerned about?" 

"What you were hoping that we might be able to do for you?" 


Systems review 


| sometimes take a while to start passing urine, but it does not trouble me and my GP is 


aware. 
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This list is not exhaustive but seives to cover most of the systemic 
problems your patient might have, without taking too much time: 
Have you had noticed any other symptoms? 

In particular any chest pain, shortness of breath, palpitations, or 
cough? 

Have you had any weight loss, difficulty with swallowing or your 
bowels, or had a fever, or night sweats? 

Any headaches, dizziness, double vision or difficulties "With movement 
or sensation? 

Have you noticed any problems when you pass urine? 

Any pain in your muscles or joints? 

Anything | have missed? 


1.What is your differential diagnosis? 

The weight loss, change in bowel habit and PR bleeding are concerning. My main 
differential is colorectal cancer, which would need thorough investigation. Other 
differentials for PR bleeding include haemorrhoids, inflammatory bowel disease, 
angiodysplasia, diverticular disease, benign polyp, and an anal fissure. It may also be 
secondary to medication or a haematological condition. 


2.What is the most important investigation to carry out? 
As | am suspecting colorectal cancer, the most important investigation is a colonoscopy 
+/- biopsy to examine the whole colon. 


5. What other investigations would be required? 

If immediately available in clinic, a rigid sigmoidoscopy may be carried out in the first 
instance. The patient needs bloods including FBC to check Hb, LFTs to assess any liver 
involvement, clotting in case this is contributing to the bleeding , and U&Es, G&S to 
prepare him in case an operation is required. He needs an assessment of fitness for 
surgery and so a cardiology opinion should be sought in light of his previous MI. 


4.What are the red flags prompting urgent investigation in patients with possible bowel 
cancer? 

Weight loss. 

Anorexia. 

Altered blood PR. 

Associated change in bowel habit. 


Note: You can normally differentiate lower from upper GI bleeding by the colour of the 
blood. Upper GI bleeding has been altered by its passage through the small intestine 
presenting as melaena, a tarry dark, smelly stool, whereas lower GI bleeding tends to be 
red in colour. This would prompt you to arrange an OGO prior to large bowel 
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investigations. Blood from the anal canal is bright red, may be noticed on wiping and 
coats the outside of the stool. It suggests haemorrhoids or an anal fissure if associated 
with excess pain "like passing glass" on defecation. 

Blood from further around the colon is darker and usually mixed in with the stool. Causes 
include carcinoma, inflammatory bowel disease (IBD). angiodysplasia, and diverticular 
disease. Mucus PR is suggestive of IBD or carcinoma of the rectum. 

This question does not go into the management of acute lower GI bleeding. 

The sign guidelines for lower (and upper) GI bleeding are useful. 

In summary: 

Shocked patients should be assessed in an ABC manner and receive prompt volume 
replacement. 

A blood transfusion should be considered after loss of 302 of the circulating volume. 
Either colloid or crystalloid fluids may be used to achieve volume restoration prior to 
administering blood products. 

Early endoscopic examination should be undertaken within 24 hours of initial 
presentation, where possible. 

The cause and site of massive lower gastrointestinal haemorrhage should be determined 
following the early use of colonoscopy and use of computed tomography scanning, 
computed tomography angiography or digital subtraction angiography. 

Where available, nuclear scintigraphy should be considered to assist in localisation of 
bleeding in patients with significant recent haemorrhage. 

In patients with massive lower gastrointestinal haemorrhage, colonoscopic haemostasis 
is an effective means of controlling haemorrhage from active diverticular bleeding or 
post-polypectomy bleeding, when appropriately skilled expertise is available. 
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Seizure 


You are the neurosurgical SHO on call. You are called to the ward to see a patient who 
has just arrived from a local hospital. He has had a seizure in the ambulance, which was 
successfully terminated with lorazepam. 

Please take a history. 


Name: Sandeep Singh 

Attitude: A little drowsy and disorientated 

What you know: You know you have moved hospitals recently but have lost time 
between Watford where you were and the hospital you are in now. You have been told 
you had a seizure. 


History of presenting complaint: 

My wife was with me and she has told me what happened. 

| suddenly started shaking all 4 of my limbs, then became rigid for a short while. The 
ambulance crew gave me a drug into my vein and | apparently stopped fitting. 

| have never had a fit before. 

| don't remember the ambulance journey. 

| did not wet myself or bite my tongue. 

| have been having headaches for the past 2 months that are gradually getting worse. 
| have no weakness or numbness, and | was working as a lawyer up until coming into 
hospital. 

They performed a "CAT" scan of your head which apparently found a lump in Watford 
Hospital, and then they moved me over here. 


Start with an open question, then gradually become more specific in your 
questioning to delineate the patient's symptoms. 


Past medical history: 
Nil. 


For past medical history in the OSCE it should be sufficient to ask 

"have you any other medical conditions, see your GP for anything, or 
ever had surgery. 

Rather than listing all the MJ THR EADS (Myocardial infarction, Jaundice, 
Tuberculosis, Hypertension, Rheumatoid arthritis, Epilepsy, Asthma, 
Diabetes mellitus, Stroke), you should only ask about conditions 
specifically if they are relevant to the presenting complaint. 


Medication: 

| was started on steroids in Watford. 
Otherwise not on any other medication. 
No allergies. 
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Simply ask "That medication do you take?", 
"How frequently and what dose?" 
"Do you have any allergies?" 


Social history: 
| live with my wife. 
| don't smoke or drink alcohol, and have never taken any recreational drugs. 


Ask about 

Home situation, "who is at home with you?" 

Mobility and exercise tolerance "Do you have any difficulties with stairs", 
if the answer is yes you should find out why e.g. SOB versus 

mobility. 

Smoking, alcohol and recreational dugs. 


Family history: 
My father had a stroke last year otherwise nothing else. 


It is important to ask whether anyone else in the family has had any 
similar problems, and whether their relatives have any medical problems 
in general. 


Ideas, concerns and expectations: 
| am very worried. 

Why is all this happening to me? 
What could the lump be? 

Could it be something bad? 

Do | need an operation?" 


Summarise the history back to the patient first then ask about ideas, 
concerns and expectations (ICE). Useful ways to elicit ICE are: 
"Before | go any further could I ask .... 

" What you think the cause is?" 

"What you are most concerned about?" 

"What you were hoping that we might be able to do for you?" 
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Systems review: 
Nil. 


This list is not exhaustive but seives to cover most of the systemic 
problems your patient might have, without taking too much time: 
Have you had noticed any other symptoms? 

In particular any chest pain, shortness of breath, palpitations, or 
cough? 

Have you had any weight loss, difficulty with swallowing or your 
bowels, or had a fever, or night sweats? 

Any headaches, dizziness, double vision or difficulties "With movement 
or sensation? 

Have you noticed any problems when you pass urine? 

Any pain in your muscles or joints? 

Anything | have missed? 


1.This is the patient's CT scan. What does it show? 


This is a axial CT slice showing a space occupying lesion in the left frontal lobe. 
It is of mixed density, with some areas of hyperdensity which could contrast 
enhancement 

My differentials are a tumour or an abscess. 


2.What separates the frontal and parietal lobes of the brain? 
The central sulcus separates the frontal and parietal lobes of the brain. 
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3.Point to the central sulcus on this MRI 


The central sulcus can be located by recognising the omega sign on an MRI. 
Note it is much further back than expected in superior slices. 


4.Would you start any treatment for the seizures? 

| would discuss the case with my consultant first, and would start either phenytoin at 1g 
loading dose, then 300mg OD orally or IV, or keppra (levetiracetam) at 250mg BO 
increasing to 500mg BO. | would want to ensure the patient was on steroids - 4mg 
dexamethosome QDS. 


5.How would you manage this patient? 

Mr Singh has a cerebral SOL, which is most likely to represent a tumour. Other 
differentials are an abscess, and possibly an infarct or inflammation. He would need 
investigation for this, including inflammatory markers, routine preop bloods, and further 
imaging such as an MRI with a diffusion weighted sequence to help rule out an abscess. 
His case should be discussed in the neuro-oncology MDT. 

Following this he needs either a stealth-guided biopsy or a resection and debulking, with 
further management based on MDT advice. 


6.He goes to theatre for a biopsy You concerned about brain swelling and ask the 
anaethetist to give some medication on induction to combat this. What might that be? 

| would consider giving a stat dose of dexamethasome IV (6.6mg) and a mannitol infusion 
at 0.25-2g/kg over 30 minutes. 


Note: This is a very common case found on neurosurgical wards, making it easy for 
adaptation to the MRCS OSCE. 

You should know the acute management of seizures. Check the BNF for up to date doses 
but one regimen is as follows: 

Initially start with lorazepam 4mg IV, which can be repeated after 10 minutes if necessary. 
Diazepam 10mg PR can be used if the seizure is not terminated. 

Phenytoin is next line in status epilepticus. A standard loading dose of 1g followed by 
300mg orally. 

ITU input may be needed if still seizing at this stage or at 25 minutes after onset. 

In the scenario the seizure has already been terminated. As he has had a seizure with an 
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underlying precipitant, the SOL, you should consider seizure prophylaxis with phenytoin 
or keppra (levetiracetam). 

Management of a brain tumour involves a thorough patient assessment and early 
involvement of the MDT If fit for surgery, a resection or tissue biopsy is taken, often 
imaged guided Once histology is known, further management can be discussed. 

Oedema associated swelling in a patient with a brain tumour will require high doses of 
steroids initially (e g 16mg of dexamethasome in a day), which are then weaned following 
treatment. 

Mannitol is an osmotic diuretic that can be used in the management of increased 
intracerebral pressure. Use should be reserved for those with experience. 


The lobes of the brain 

The frontal lobe is separated from the parietal lobe by the central sulcus and the 
temporal lobe by the sylvian fissure. The occipital lobe is separated from the parietal lobe 
by the parieto-occipital fissure. 
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Thyroid Status 


You are sitting in the endocrinology clinic to improve your knowledge on thyroid 
disease before the MRCS exam. Seeing as you are so keen, the endocrinology consultant 
asks you to take a history from a 19 year old lady with altered thyroid function tests. 


Name: Claire Short. 

Attitude: Depressed. 

What you know: You have been sent to the endocrinology clinic by your GP following a 
blood test which was organised due to significant weight gain over the past two years 
despite no change in diet. You think that the gain in weight has made you depressed. 


Presenting complaint: 

| have put on nearly 2 stone in weight over the past two years. 

| feel increasingly tired and depressed. 

My hair seems to have got thinner and my friends have told me that my voice has 
changed. 

| feel the cold these days. 

| used to open my bowels every day but now it is only every three days. 

| have not noticed any lumps in my neck. 

| have not noticed any change in vision, or any differences in my eyes. 

You do not have periods as you are on the progesterone only pill. 


Start with an open question, then gradually become more specific in your 
questioning to delineate the patient's symptoms. 


Past medical history: 
Nil 


For past medical history in the OSCE it should be sufficient to ask 

"have you any other medical conditions, see your GP for anything, or 
ever had surgery. 

Rather than listing all the MJ THR EADS (Myocardial infarction, Jaundice, 
Tuberculosis, Hypertension, Rheumatoid arthritis, Epilepsy, Asthma, 
Diabetes mellitus, Stroke), you should only ask about conditions 
specifically if they are relevant to the presenting complaint. 


Medications: 
Progesterone only pill. 
Allergic to penicillin. 


Simply ask "That medication do you take?", 
"How frequently and what dose?" 
"Do you have any allergies?" 


Social history: 
| am a student and live with my friends in shared accommodation. 
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| don't smoke but drink heavily on uni social nights on Mondays, 
Wednesdays, Thursdays and Saturdays. 
I've never used recreational drugs. 


Ask about 

Home situation, "who is at home with you?" 

Mobility and exercise tolerance "Do you have any difficulties with stairs", 
if the answer is yes you should find out why e.g. SOB versus 

mobility. 

Smoking, alcohol and recreational dugs. 


Family history: 
My mum takes a tablet to help speed up her metabolism but I'm not sure what it's called. 
My granddad died of a stroke. 


It is important to ask whether anyone else in the family has had any 
similar problems, and whether their relatives have any medical problems 
in general. 


Ideas, concerns and expectations: 

| don't know why I've put on all this weight. My diet has not changed and | am worried 
that | am going to get bigger and bigger. I've tried swimming to shift the weight but I'm 
self conscious in my costume. It's making me so depressed and so when | go out on uni 
nights, | drink more to make myself feel more confident. | really hope you can find a 
reason for this so that | can be skinny again like my friends. 


Summarise the history back to the patient first then ask about ideas, 
concerns and expectations (ICE). Useful ways to elicit ICE are: 
"Before | go any further could | ask .... 

" What you think the cause is?" 

"What you are most concerned about?" 

"What you were hoping that we might be able to do for you?" 
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Systems review: 
| feel constipated and my skin is dry. 


This list is not exhaustive but seives to cover most of the systemic 
problems your patient might have, without taking too much time: 
Have you had noticed any other symptoms? 

In particular any chest pain, shortness of breath, palpitations, or 
cough? 

Have you had any weight loss, difficulty with swallowing or your 
bowels, or had a fever, or night sweats? 

Any headaches, dizziness, double vision or difficulties "With movement 
or sensation? 

Have you noticed any problems when you pass urine? 

Any pain in your muscles or joints? 

Anything | have missed? 


1. Please present your findings 

Claire Short is a 19 year old lady who has gained 2 stone in weight over the past two years. 
She has associated sensitivity to the cold, low mood, constipation, voice change, hair 
thinning and dry skin. These symptoms are classic of hypothyroidism. 


2. What are the causes of hypothyroidism? 
lodine deficiency, Hashimoto's thyroiditis, thyroidectomy, radioactive iodine, Pituitary or 
hypothalamic disease, post-partum and medications used to manage hyperthyroidism. 


3. What would you expect her thyroid function test to be like? 

Low T3 and T4. 

High TSH (unless the hypothyroidism is secondary to pituitary or hypothalamic disease in 
which case it would be low). 


4. How do you manage this condition and what is the goal of treatment? 
Thyroxin. 

The goal of treatment in primary hypothyroidism is to reverse the symptoms of 
hypothyroidism by normalizing the blood TSH level. 


5. Following total thyroidectomy, what needs to be checked other than thyroid function 
and why? 
Calcium as the parathyroid glands may have accidentally been removed. 


Note: Symptoms of hypothyroidism are weight gain, constipation, hair thinning, dry skin, 


brittle nails, fatigue, low mood, altered menstrual cycle and sensitivity to the cold and 
hoarse voice. 
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Unilateral Enlarged Tonsil 


You are the ENT SHO in clinic and your consultant has asked you to take a history from 
the next patient 


You are Mr Mark Jones 

43 years old 

Otherwise fit and well 

No regular medications 

No allergies 

Never smoked 

No recreational drug use 

You drink 1 -2 glasses of red wine at the weekend 
Noticed left tonsil enlarged 2 months ago 
Increasing difficulty swallowing 

Half a stone weight loss 

No foreign travel 

You are mildly anxious 


History of presenting complaint: 

Approximately 2 months ago | noticed that my left tonsil was larger than the right. Since 
then it has continued to enlarge. 

No pain initially. 

| went to my GP who referred me to you. 


Start with an open question, then gradually become more specific in your 
questioning to delineate the patient's symptoms. 


Social history: 

| have never smoked 

| drink 1-2 glasses of red wine at the weekend 
| have never used recreational drugs 

No foreign travel in past 12 months 


Ask about 

Home situation, "who is at home with you?" 

Mobility and exercise tolerance "Do you have any difficulties with stairs", 
if the answer is yes you should find out why e.g. SOB versus 

mobility. 

Smoking, alcohol and recreational dugs. 


Systems review: 

Asks specifically about the following 
Weight loss 

Fevers 

Night sweats 

Difficulty swallowing 
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Cough | sputum 

Chest pain 

| have lost half a stone in weight 

It is becoming uncomfortable to swallow 


Summary 

Mark Jones, 43 year old previously fit and well gentleman, has presented with a 2 month 
history of an enlarging left tonsil. He has lost approximately half a stone in weight and 
has increasing discomfort on swallowing, with no other symptoms. 


1.What is your differential diagnosis? 
Squamous cell carcinoma (SCC) tonsil. 
Lymphoma. 

Asymmetrical tonsils (unlikely). 
Tuberculosis. 


2.What first line investigations would you do? 

Bloods 

FBC: looking for raised WCC associated with infection. 

U+E's: looking for renal impairment if patient has had decreased oral intake. 
LFT's: derangement may indicate glandular fever or metastasis. 

Monospot test (detecting glandular fever). 

Biopsy and EUA (examination under anaesthesia) panendoscopy. 


3.Biopsy shows Squamous cell carcinoma (SCC) of the tonsil. What is the next stage in 
management? 

Discussion at MDT (Multi Disciplinary Team meeting) 

MRI neck. 

CT chest. 

Both the above to allow staging 

USS liver 

Plan further treatment further treatment 


4.Who would be present at a Head and Neck MDT? 
Surgeon 

Oncologist 

Radiologist 

Pathologist 

Specialist nurse 

Dietician 

Member of the Speech and Language team (SALT) 


5.Further treatment will be based upon staging. The patient has lymphatic spread to the 
neck. Can you described the lymphatic drainage in the neck and what types of neck 
dissections do you know? 

Lymphatic drainage in the neck: 

Levels + Nodes: 
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| 

Submental and Submandibular 

I 

Along internal jugular from level of hyoid to skull base 
Hl 

Middle jugular from hyoid to cricoid cartilage 

IV 

Lower jugular from cricoid cartilage to clavicle 

V 

Posterior triangle 

VI 

Nodes in anterior compartment from hyoid to supra-sternal notch. 
Bound laterally by medial border of carotid sheath 

VII 

Nodes in superior mediaslinum 


Types of neck dissection: 

Radical: En bloc resection of cervical lymph node chain, Internal Jugular Vein (IJV), 
Stemocleidomastoid muscle (SCM) and accessory nerve. 

Modified radical: Lymph node levels I - VI are removed but other selected structures are 
preserved from the accessory nerve, IJV and SCM. 

Selective: Removal of certain lymph node chains with preservation of selected nodes, 
accessory nerve, IJV and SCM. 


6.Would you consider any other treatment after surgery? 
Yes, radiotherapy. 


Note: Differential diagnosis of a unilateral tonsil enlargement should include: 
Squamous cell carcinoma (SCC) tonsil 

Lymphoma 

Asymmetrical tonsils (unlikely) 

Tuberculosis 

All cancers are discussed at the Multi Disciplinary Team meeting (MDT). 

In the head and neck cancer the MDT comprises the following individuals: 
Surgeon. 

Oncologist. 

Radiologist. 

Pathologist. 

Specialist nurse. 

Dietician. 

Member of the Speech and Language team (SALT). 

Types of neck dissection 

Radical: En bloc resection of cervical lymph node chain, Internal Jugular Vein (IJV), 
Sternocleidomastoid muscle (SCM) and accessory nerve. 

Modified radical: Lymph node levels I - VI are removed but other selected structures are 
preserved from the accessory nerve, IJV and SCM. 
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Selective: Removal of certain lymph node chains with preservation of selected nodes, 
accessory nerve, IJV and SCM. 
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Urine retention 


Mr Smith is an 87-year-old gentleman who is having difficulty passing urine. Please take 
a history then present your findings to the examiner. 


Name:John Smith an 87-year-old retired farmer. 
Attitude: You think it's all part of the aging process, but your wife has insisted you see a 
doctor about your symptoms. 


History of presenting complaint: 

You have been having problems passing urine for the past 6 months. It began with having 
to get up to urinate several times each night. It now takes around 5 minutes for you to 
begin to pass urine. 

You pass urine around 15 times a day, and the process is becoming tiresome as it takes so 
long to initiate. 

You have not had any weight loss or blood in your urine. 

It does not hurt when you actually manage to start, but it is uncomfortable trying to 
initiate urination. 

You do not have any other symptoms such as bone pain. 


Start with an open question, then gradually become more specific in your 
questioning to delineate the patient's symptoms. 


Past medical history: 
Diabetes. 
Hypertension. 


For past medical history in the OSCE it should be sufficient to ask 

"have you any other medical conditions, see your GP for anything, or 
ever had surgery. 

Rather than listing all the MJ THR EADS (Myocardial infarction, Jaundice, 
Tuberculosis, Hypertension, Rheumatoid arthritis, Epilepsy, Asthma, 
Diabetes mellitus, Stroke), you should only ask about conditions 
specifically if they are relevant to the presenting complaint. 


Medication: 
Metformin 500mg OD 
Amlodipine 5mg OD 
Slmvastatin 40mg OD 
Allergic to penicillin 


Simply ask "That medication do you take?", 
"How frequently and what dose?" 
"Do you have any allergies?" 


Social History: 
| manage everything around the house, and still play golf. 
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| live with my wife who recently suffered a small stroke affecting the right side of her 


bo 


dy. 


| stopped smoking 2 years ago, and drink a bottle of wine a week. 


Ask about 

Home situation, "who is at home with you?" 

Mobility and exercise tolerance "Do you have any difficulties with stairs", 
if the answer is yes you should find out why e.g. SOB versus 

mobility. 

Smoking, alcohol and recreational dugs. 


Family history: 
My father had difficultly passing urine at one stage, but died of a heart attack. 


It is important to ask whether anyone else in the family has had any 
similar problems, and whether their relatives have any medical problems 
in general. 


Ideas Concerns Expectations: 
| had a friend who died of prostate cancer. 
| don't think it is likely that | have the same but would like reassurance. 


lw 


ould like to know what tests you want to do and what my treatment options are. 


Summarise the history back to the patient first then ask about ideas, 
concerns and expectations (ICE). Useful ways to elicit ICE are: 
"Before | go any further could I ask .... 

" What you think the cause is?" 

"What you are most concerned about?" 

"What you were hoping that we might be able to do for you?" 


Systems review: 


Nil. 
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This list is not exhaustive but seives to cover most of the systemic 
problems your patient might have, without taking too much time: 
Have you had noticed any other symptoms? 

In particular any chest pain, shortness of breath, palpitations, or 
cough? 

Have you had any weight loss, difficulty with swallowing or your 
bowels, or had a fever, or night sweats? 

Any headaches, dizziness, double vision or difficulties "With movement 
or sensation? 

Have you noticed any problems when you pass urine? 

Any pain in your muscles or joints? 


t.Please present your findings. 

John Smith is an 87-year-old retired farmer who presents with difficult initiating urination, 
slow stream, hesitancy and increased frequency. He does not have dysuria, and does not 
report haematuria, bone pain or weight loss. The differential diagnosis includes benign 
prostatic hypertrophy, an overactive bladder, prostatic cancer, obstructive bladder 
pathology such as malignancy or calculi, and UTI. 


2.How would you investigate this patient initially in clinic? 

After a full examination, including a digital rectal examination, | would perform, urinalysis, 
send routine bloods including renal function and PSA and ask the patient to keep a urine 
frequency and volume chart. 


3. What symptoms would prompt you to investigate more thoroughly and urgently? 

An enlarged irregular feeling prostate and abnormal PSA would suggest possible prostate 
cancer. Haematuria could indicate malignancy in part of the urinary tract. Pain and 
infection might point to prostatitis. A palpable bladder with associated focal neurology 
would prompt investigation for neurological dysfunction. 


4.Do you know of any medication for BPH? 
Drugs such as tamsulosin and finasteride are commonly used. 


5.What is their mechanism of action? 

Tamsulosin is a partially selective 1a alpha adrenergic blocker. 

Finasteride is a 5-alpha reductase inhibitor. 

They both act to improve urinary flow and reduce retention through relaxation of 
prostatic smooth muscle. 


Note: Urine retention in an elderly gentleman is commonly related to an enlarged 
prostate, so two of the top differentials would be benign prostatic hypertrophy and 
prostate cancer. It is important to ask about red flag symptoms such as haematuria, pain, 
and focal neurology, which would point you to alternative pathologies. 
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The question does not mention surgical management but it is important to know the 
indications for a TransUrethral Resection of the Prostate (TURP). 

TURP is the commonest operation to relieve bladder outlet obstruction caused by BPH. 
Indications include a failure of medical management in symptomatic patients, an 
unusually large or strangely shaped prostate such as an enlarged median lobe, in those 
with renal failure or recurrent UTIs due to the obstruction, patients with recurrent gross 
haematuria, coexisting large bladder diverticula that do not empty well with an enlarged 
prostate, and those with severe symptoms of prostatism. 

You should also be aware of the initial work up for suspected prostate cancer. Initially a 
digital rectal examination, PSA and prostate biopsy are performed. A Gleason score is the 
combined score of two biopsy samples, each scored out of 5 to give a score from 2-10. As 
a general guide, patients with a PSA of more than 10, or a Gleason score of 7 or more 
should undergo further imaging before surgery to look for metastatic spread. 

When considering surgery, the patient's overall life expectancy, the predicted 
aggressiveness of the tumour and patient preference must be taken into account. 
Treatment options include a radical prostatectomy,radiation therapy and active 
surveillance. 
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CHAPTER 6 


PHYSICAL EXAMINATION 


e Abdominal Examination. 

e Breast Examination. 

e Cardiovascular examination. 

e Chest Pain. 

e Cranial nerves. 

e Groin examination. 

e Hand examination. 

e Hip examination. 

e Knee examination. 

e Lump examination. 

e Neck examination. 

e Neck lump examination. 

e Pacemaker. 

e Peripheral Arterial Examination. 
e Peripheral neurology of the lower limb. 
e Peripheral Venous Examination. 
e Respiratory Examination. 

e Shoulder Examination. 

e Spine examination. 

e Stoma Examination. 

e Submandibular Gland Examination. 


e Thyroid Examination. 
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Abdominal Examination 


Miss Jones is a 20-year-old lady who has been complaining of abdominal pain for the past 24 
hours. Please examine her abdomen. 


1. Examine the abdomen of this Lady? 

On general inspection the patient is clearly in pain. 

On closer inspection she has no peripheral stigmata of liver or gastrointestinal disease. 
Her pulse is 90. 

Her respiratory rate is 18. 


General inspection - look around the bed for oxygen, IV fluid. 

Gain a general impression as to how they are e.g. look in pain, holding abdomen, 
increased respiratory rate. 

Inspect the hand for stigmata of liver disease: 

Palmar erythema, Dupuytren's contracture, spider naevae. 

Palpate the pulse, paying attention to rare and rhythm. 


There is no liver flap. 
You do not see any signs of jaundice. 
There are no lymph nodes palpable. 


Ask the patient to hold out their hand as if halting traffic testing for a liver flap 
(again not really relevant in one so young). 

Examine the mouth for the pigmentation seen in Peutz Jeghers, and for 
aphthous ulcers seen in Crohn's. 

Look in the eyes for icterus (jaundice). 

Make a point of feeling in the left supraclavicular fossa for Virchow's node. 


On inspection of the abdomen there are no masses, it is not distended, 
there are no scars or hernias presen. 


When you get to the abdomen, inspect, palpate, percuss, and auscultate 
(IPPA). 

Inspect for obvious masses, distension, scars, stomas, hernia, and drains. Ask 
the patient to take a deep breath in, out and to cough, then to lift head off 
end of the bed. This increases the intraabdominal pressure making hernias 
more obvious. 


On palpation the patient is in pain, particularly over the right iliac fossa. 
Pressing in the left iliac fossa causes more pain in the right iliac fossa 
than in the left iliac fossa (Rovsing's sign). 

Murphy's sign is negative. 
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Check again for pain, and palpate in all 9 abdominal areas. You should kneel 
down so that you are at the patient's level and look at their face for signs of 
discomfort. First light palpation, then deep palpation, feeling for masses. 
As there is pain in the RIF it is appropriate to test for Rostvig's sign: 
palpation in the LIF causes more pain in the RIF. 

Also look for Murphy's sign - laying a hand on the right upper quadrant 
produced pain on expiration, indicating an inflamed gall bladder. 


There is no liver, spleen or kidney to be felt, and you can't feel a expansile 
mass above the umbilicus 


Now palpate for a liver, starting in the RIF and working up. It looks smoother 
if you then percuss for a liver. 

Palpate for a spleen, again starting in the RIF; and palpate in the same way. 
Ballot for kidneys bilaterally, pushing up with the posterior hand, a ballotable 
kidney is an abnormally large kidney. 

Place two open palms onto the abdomen either side of the aorta, above the 


umbilicus, and feel for an expansile pulsatile mass. 


When you percuss in the right iliac fossa the patient squeals in pain. 
There is no bladder palpable, and you can't detect any shifting dullness. 
Bowel sounds are present. 


Percuss the tender area - a kinder way to test for rebound tenderness. 
Percuss for a large bladder and for ascites - testing for shifting dullness. 
Auscultate for bowel sounds. 


2. How would you complete your examination? 
To finish my examination | would examine the external genitalia, perform a digital rectal 
examination, and examine the observation chart. 


3. Please present your findings? 

Sarah Jones is a 20-year-old lady who presents with right iliac fossa abdominal pain. On 
examination, she is clearly in pain. She has no peripheral stigmata of liver or 
gastrointestinal disease. On closer inspection of the abdomen, there are no scars, and no 
obvious distension. She is very tender in the right iliac fossa, particularly over McBurney's 
point but there is no guarding. Rovsing's sign is positive, Murphy's sign is negative. Her 
symptoms are consistent with appendicitis. | would like to rule out an ectopic pregnancy. 


4. What investigations would you like to perform? 

The most important initial investigation is a serum or urine beta HCG to rule out a 
ruptured ectopic pregnancy. | would send bloods looking for raised inflammatory 
markers and might arrange an ultrasound if | thought the diagnosis were equivocal. 
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Otherwise she needs to be worked up for an emergency appendicectomy. 


5. What is guarding? 
Guarding is the involuntary tensing of abdominal wall muscles to guard inflamed organs 
within the abdomen. 


6. What is rebound tenderness? 


Rebound tenderness is pain on removal of pressure during examination of the abdomen, 
which represents aggravation of the parietal layer of peritoneum. 
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Breast Examination 


Mrs. Brown is a 57-year-old who has a lump in her left breast. 

Please note that in the exam it is possible that you are given a model to perform the 
breast examination on but you will need to speak to the actor as though you are 
performing the examination on her. 


Introduce yourself to the patient. 

Wash your hands. 

Ask for a nurse chaperone. 

Permission - may | examine your breasts today? 

Exposure - ask patient to remove clothing on top half. 

Reposition- at 45 degrees. 

Inspection: 

Inspect from the end of the bed. 

Look for breast asymmetry, lumps, skin changes, scars, puckering, peau d'orange, nipple 
changes (inversion, deviation, discolouration, and dermatological conditions ) , and nipple 
discharge. 

Ask patient to: 

-put hands on hips (tenses pectoralis major) to better assess asymmetry/ tethering, 

-put hands behind head to inspect axillae and inframammary folds for scars/ swellings. 
-lean forward to accentuate asymmetry. 

Look for any past signs of breast cancer - mastectomy, scars, hair loss, radiation burns, 
and lymphoedema. 

Inspect the back for latissimus dorsi flap reconstruction scars and the abdomen for TRAM 
flap reconstruction scars. 

Palpation: 

Ask patient if she is in any pain before palpating the breasts. 

Examine the presumed unaffected breast first and the affected breast second. 

Ask them to put the ipsilateral arm behind their head and tilt towards the contralateral 
side to flatten breast against chest wall. 

Palpate the four quadrants, nipple areolar complex and the inframammary fold. 

If you feel a lump describe: site, size , surface, skin changes, scar, tenderness, 
temperature, margins, consistency, mobility and underlying attachment, pulsatility, 
compressibility, fluctuation, reducibility. 

Palpate the axillary tail of Spence by placing your left hand in the patient's right (normal) 
axilla whilst taking the weight of the patient's right arm with your own right arm 
(approach the arm like you would if you were going to shake their hand, then cup their 
flexed elbow in your hand and allow their forearm to rest on yours). Repeat on the 
affected side. 

Palpate the supraclavicular nodes bilaterally. 

Cover the patient, thank them and wash your hands. 


3. What would you do to complete your examination? 


A chest, abdominal and neurological examination to assess for lung, liver and brain 
metastasis respectively. 
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4. Please present your findings? 

Mrs. Brown is a 57-year-old who has a non-tender 3cm diameter fixed lump in the outer 
inferior quadrant of her left breast with associated skin tethering and axillary lymph 
nodes. 


5. How do you investigate a breast lump? 

Triple assessment: 

1. History and examination (P1-5). 

2. Imaging - Mammography (if > 3oyrs)/USS (if« 30yrs)/MRI (M 1-5, U1 -5). 
3. Histology - Core biopsy (B1-5). 


6. What is the differential diagnosis for a breast lump? 
Breast cancer. 

Fibroadenoma. 

Breast cyst. 

Breast abscess. 

Fibrocystic changes. 

Lipoma. 

Fat necrosis. 

7. What is most likely in a woman in her 20s? 
Fibroadenoma. 


8. What is most likely in a woman in her 40s? 
Breast cyst. 

9. What is most likely in a woman in her 70s? 
Breast cancer. 


10. What are the risk factors for breast cancer? 
* Family history. 

e BRCA1 or BRCA2 gene mutations. 

* Early menarche, late menopause. 

* Null parity. 

* HRT. 


11. If this turned out to be cancer how would you manage her? 

Break bad news in a suitable environment with the presence of a specialist breast cancer 
nurse and one of the patient's relatives. 

-Stage the patient. 

- routine blood tests incl. LFTS 

- determine the ER/PR/HER2 status of the tumour. 

-CXR. 

- +/-CT. 

- +/- Bone scan. 

-Review again in clinic once the news has settled in and you have discussed the patient's 
case in an MDT meeting to discuss treatment options. 

12. What surgical treatments do you know for breast cancer and what determines the 
treatment given? 
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Surgery is dependent on tumour size, position, histological grade and nodal involvement. 
* Wide local excision; removal of the tumour and a margin of healthy tissue (usually at 
least 2mm). This is usually combined with axillary sampling. 

e Mastectomy - for tumours >4cm, multiple foci cancers, central tumours or tumours 
near to the nipple. 


13. What will a surgeon perform intra-operatively to assist with staging of the 

breast cancer? 

Sentinel axillary lymph node biopsy with a double detection technique. This involves pre- 
operative injection of a blue dye and colloid tagged with radionucleotide close to the 
tumour. The positive node(s) (blue and/ or 'hot' as detected by a handheld gamma probe) 
are identified, excised and sent for histological analysis. 


14. What are the complications associated with axillary node clearance? 

* Lymphoedema. 

* Intercostobrachial nerve damage (sensation to upper inner aspect arm). 
e Frozen shoulder. 


15. What non-operative or adjuvant treatments do you know for breast cancer? 
e Chemotherapy. 

e Radiotherapy. 

* Hormonal therapy depending on expression of receptors. 

* Oestrogen receptor anatagonists (tamoxifen). 

* Aromatase inhibitors (anastrozole 'Arimidex!). 

* Monoclonal antibody specific for HER-2 (trastuzumab 'Herceptin’). 


16. Tell me about the Breast Screening Programme? 

Women between the ages of 50-70 years are invited to attend a mammogram 
investigation every 3 years. 

The programme is now phasing in an extension of the age range of women eligible for 
breast screening to those aged 47 to 73. This started in 2010 and is expected to be 
complete by 2016. 
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Cardiovascular examination 


You are in preassessment clinic. Mr. Jones is a 60-year-old gentleman due to have an 
elective hernia repair next month. Please examine his cardiovascular system. 


Wash your hands. 

Introduce yourself. 

Permission - may | examine you today please? 

Exposure - Upper limbs, chest and abdomen exposed. 

Reposition - Patient supine, at 45 head supported by pillow. 

Ask the patient if they are in any pain. 

* General inspection. 

Look around the bed for oxygen, medication, walking aids, observation chart, ECG. Get a 
general impression as to how well this patient is. 

Note any obvious abnormalities such as a midline sternotomy scar. 

Then start your examination at the hands. 

Look for stigmata of infective endocarditis - splinter haemorrhages, Janeway lesions, for 
clubbing, tar staining, peripheral cyanosis, and measure the capillary refill time. 

* Palpate the radial pulse for rate and rhythm, then for radial-radial delay. 

Feel for pulse character at the brachial or carotid pulse. 


A slow rising pulse fits with aortic stenosis. A collapsing pulse fits with aortic 
regurgitation. This is tested by placing your palm over the radial pulse and lifting 
the arm above the patient's head. A collapsing pulse will feel like knocking against 
your palm. 

Remember to check that patient doesn't have shoulder pain first. 

Offer to measure the patient's blood pressure. Here you are often told what it is 
rather than having to actually perform the measurements but ensure you can do 
so slickly. 

Pay attention to the pulse pressure. 

A narrow pulse pressure e.g. 120/100 is consistent with aortic stenosis. 

A wide pulse pressure e.g. 180/60 is consistent with aortic regurgitation. 


If a patient is due to have an operation it is worth asking specifically about warfarin, 
aspirin and clopidogrel . 


Assess the JVP in the neck by asking the patient to look over to the left by around 30 
degrees (the sternocleidomastoid muscle should be relaxed). JVP is the vertical height 
from the sterno-manubrial joint. It 

has a double pulsation, which is not palpable to distinguish it from the carotid pulse. 
Examine the eye and mouth, looking for pale mucous membranes (anaemia), corneal 
arcus (hyperlipidaemia, although can be a normal finding in the elderly), central cyanosis 
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and Roth spots (retinal hemorrhages with white or pale centers found in infective 
endocarditis). 

* Now inspect the chest 

Look carefully for old scars, they may be hidden around the left hand side in the case of 
an old left thoracotomy scar. Look for a pacemaker or defibrillator under the left clavicle. 
e Palpate for the apex beat (normally the mid clavicular line 5th intercostals space). 
Feel for heaves (flat hand against the chest wall) and thrills (with the medial aspect of 
your open hand). 

e Now auscultate 

Always have your left hand on their right carotid pulse to time the systolic/diastolic 
phases. 

First for mitral stenosis - bell of stethoscope over the apex beat. Ask patient to roll into a 
left lateral position, and hold their breath in expiration. MS is a mid diastolic murmur. 
Mitral regurgitation - diaphragm onto apex beat, then over the axilla. 

MR is a pan systolic murmur, which radiates to the axilla. 

Aortic stenosis - diaphragm over the 2nd intercostal space right parasternal edge, then 
over the carotid pulse. AS is ejections systolic murmur that radiates to the carotids. 
Aortic regurgitation - sit patient up and lean them forward. AR is an early diastolic 
murmur heard best in expiration over the tricuspid area - left parasternal edge 4th 
intercostal space. 

Listen for a metallic heart sound. This will be a loud click or two clicks depending on the 
valve. If it is one click corresponding to the first heart sound it is a mitral valve; if it 
corresponds to the second heart sound it is 

an aortic valve. Listen carefully for murmurs, either flow murmurs or murmurs indicating 
valve failure. 

Listen to the right heart valves over the tricuspid and pulmonary areas. 

Finish your examination by assessing cardiovascular functional status -listening to the 
lung bases for crackles of left ventricular failure, and feel the ankles for the pretibial 
oedema of right ventricular failure. 

Check the legs for vein graft harvest scars, and the skin for bruises perhaps indicating 
warfarin use. 

Ask to see the observation chart and ECG. 

Thank the patient, wash your hands, and turn to the examiner, stethoscope held behind 
your back to prevent fidgeting and present your findings. 


1. Please examine his cardiovascular system? 

From the end of the bed you notice a midline sternotomy scar. There is warfarin by the 
bedside cabinet. 

On examination the patient has: 

A regular pulse at 70 beats per minute. A slow rising pulse. A narrow pulse pressure of 
120/100. 

On closer inspection of the chest there is an old midline sternotomy scar. There is no 
pacemaker and no deformities visible. 

On palpation the apex beat is not displaced. There are no heaves or thrills. 

On auscultation of the heart you find a Metallic 2nd heart sound. No murmurs are heard. 
Lung fields are clear. 

There is no peripheral oedema. 
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You notice on general inspection of the abdomen and skin of the leg that there are 
bruises. 

There is a scar running down the distribution of the great saphenous vein on both legs. 
2. What would you do to complete your examination? 

To complete my examination | would assess the patient's cardiovascular functional 
status, ask to see the observation chart and ECG and then thank the patient, finishing by 
washing my hands. 


3. Please present your findings? 

Mr. Jones is a 60-year-old gentleman who | assessed in preadmission clinic. 

On examination of his cardiovascular system from the end of the bed I noted a midline 
sternotomy scar. There were no peripheral stigmata of cardiovascular disease; he was 
haemodynamically stable with a narrow pulse pressure of 120/100 millimeters of mercury, 
and slow rising pulse. On closer inspection of his chest, there was an old midline 
sternotomy scar; the apex beat was not displaced. 

On auscultation | heard a metallic second heart sound, but no murmur. There were no 
signs of heart failure; however | noted abdominal bruising, perhaps consistent with the 
use of subcutaneous heparin injections and a vein harvest scar over the right great 
saphenous area. 

His signs are consistent with a CABG and metallic aortic valve replacement for which he is 
on anticoagulation | am slightly concerned that he has signs of aortic stenosis - a slow 
rising pulse and narrow pulse pressure although | did not hear a murmur - despite the 
valve replacement, therefore | would investigate this thoroughly. 


4. What investigations would you order preoperatively? 
This patient appears well, but would require a baseline ECG and echo preoperatively. In 
addition he would require bloods including an INR as he is on warfarin. 


5. What is the ejection fraction and what is its clinical significance? 

The ejection fraction is the fraction of end-diastolic volume that is ejected (stroke 
volume). Normal values range from 55-70%. It is related to the cardiac output, and is 
reduced in patients with heart failure. 


6. How would you manage this patient's anticoagulation? 

As the patient has a metallic heart valve it is important that he is off anticoagulation for 
the minimum amount of time. | would liaise with his cardiothoracic surgeon and a 
consultant haematologist for advice and 

consider changing warfarin to subcutaneous heparin and stopping this 48h before the 
operation, restarting it the day after. 
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Here are some general guidelines for stopping anticoagulation. You should 
always check local policy and ask the advice of a haematologist. 

Low thromboembolic risk: 

stop warfarin 5 days pre-op; 

restart warfarin post-op as soon as oral fluids are tolerated. 

High thromboembolic risk: 

Stop warfarin 4 days pre-op and start low molecular weight heparin (LMWH) at 
therapeutic dose; 

Stop the LMWH 12- 18h pre-op; 

Restart LMWH 6 hours post-op assuring haemostasis achieved); 

Restart warfarin when oral fluids are tolerated; 

Stop LMWH when INR is in range again. 

to have an operation it is worth asking specifically about warfarin, aspirin and 
clopidogrel . 


7. What can cause aortic stenosis? 

Aortic stenosis can be congenital as seen in bicuspid aortic valves, or be due to 
degenerative calcification. It can be caused by infection such as rheumatic fever or 
endocarditis, and can be related to a metabolic condition such as Paget's disease. 


8. What grafts can be used in a coronary artery bypass? 
Common grafts used include the internal thoracic (mammary) artery, the great 
saphenous vein, and the radial artery as well as prosthetic grafts. 
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Chest Pain 


You are called to the ward to see Mr. Jones a 56-year-old patient who is complaining of 
chest pain. He had a hip replacement 4 days ago. 
Please ask him a few questions and examine him. 


History of presenting complaint 


Your questions should be to the point. 
Where is the chest pain? 

Can you describe the pain? 

Is it constant or intermittent? 

What brings the pain on? 

Associated symptoms. 

Severity on a scale of 0-10. 

Any other symptoms elsewhere in your body? 
Have you had anything similar before? 
What medical problems do you have? 
What medication are you on? 

Any allergies? 


Past medical history 

Previous MI - this feels different though. 
Hypertension. 

High cholesterol. 

Medication; 

Aspirin 75mg OD. 

Bisoprolol 2.5mg OD. 

Ramipril 5mg OD. 

Simvastatin 40mg ON. 

No allergies. 

On general inspection 

The key diagnoses to consider are pulmonary embolism, myocardial infarction, 
pneumonia, and to a lesser extent atelectasis, pleural effusion and pneumothorax. 
Wash your hands. 

Introduce yourself. 

Your questions should be to the point. 

Where is the chest pain? 

Can you describe the pain? 

Is it constant or intermittent? 

What brings the pain on? 

Associated symptoms. 

Severity on a scale of 0-10. 

Any other symptoms elsewhere in your body? 
Have you had anything similar before? 


396 


What medical problems do you have? 
What medication are you on? 
Any allergies? 


Pleuritic chest pain is classically sided rather than central, is exacerbated with deep 
inspiration and coughing, and is associated with shortness of breath. 

Cardiac chest pain is normally a central, crushing chest pain, which can radiate to the neck 
and arms. It is constant and may also be associated with shortness of breath, although 
this will be less significant a feature 

than in pleuritic chest pain. 

You are told that the pain is sharp, left sided, associated with shortness of breath and 
brought on by deep inspiration consistent with pleuritic chest pain, therefore it is 
appropriate to perform a respiratory examination. 

Permission - may | examine you today please? 

Exposure - limbs, chest and abdomen should be exposed. 

Reposition - Patient supine, at 45 degrees upright with his head supported by pillow. 

You already know where the pain is from your brief history. 

General inspection - look around the bed for oxygen, medication, look at the observation 
chart, and the cardiac monitor which the patient should be on, if not then mention that 
you would like a monitor to know the current observations. Observe the patient from the 
end of the bed, do they look well, or are they periarrest - if so you need to act quickly and 
get appropriate help by asking a nurse to put out a medical emergency call. 

This is a potentially unwell patient, therefore you should approach them in an ABC 
manner: 

A - you know their airway is patent as they are talking to you. 

B - inspect their chest for respiratory movement, is it equal? Look for central cyanosis, use 
of accessory muscles, 

Feel for chest expansion, tracheal position. Percuss the chest for dullness I hyper- 
resonance, test vocal fremitus 

Listen for bilateral air entry, crackles of consolidation or pulmonary oedema. 

Measure the respiratory rate and oxygen saturation. 

Ask for an ABG and a CXR. 

Treat with high flow oxygen (15Uminute) via a face mask with a primed reservoir bag and 
a non-rebreath valve. 

C- Inspect for cyanosis, and look at the JVP. 

Feel the pulse, making note of any rhythm abnormalities and tachycardia, and peripheries 
(cold and poorly perfuse v hot and septic). 

Auscultate the heart - muffled heart sounds could indicate tamponade, a murmur could 
suggest a significant valve lesion. 

Measure the blood pressure. 

Insert two wide bore cannulae and send off bloods, including troponin and ask for an 
ECG. 

Treat any hypotension with fluids. 

D - BM and GCS/AVPU. 

Check the temperature. 

E - make a point of checking the calves for a DVT. 

Check the drug chart for SC heparin and TEDS - have they been 


397 


signed for. 
Check the fluid chart to ensure they are not overloaded. 
Thank the patient, wash your hands and turn to the examiner and present. 


1. Interpret this ABG result 


ABG 
On 2L by ns 


Simon Jones 
4562039 
12/03/1967 


The ABG was taken from Mr. Jones when he was on 2L of oxygen. It shows a type one 
respiratory failure with a Pao2 of 7. 

It is otherwise normal. 

The normal ranges for artial bloods gases are: 

ph 7.35-7.45. 

Pao2 >10 (on room air - generally it should be > Fio2 -10). 

PaCo2 4.5-6. 

HCo3- 21-26. 

BE-2 to 2. 


2. Can you see anything abnormal on the chest X-ray? 
This is the chest radiograph of Simon Jones taken 
on 13/6/12. It is an adequate film. Lung fields meg 
appear clear with no pneumothorax evident. 3/4967 
There are no obvious rib fractures, the heart is a 
normal size, and there is no air under the 

diaphragm. Essentially it is a normal chest X-ray. 


3. What rhythm is seen on this ECG? 
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The ECG shows a sinus tachycardia. 
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5. Please present your findings 

This patient presented with acute pleuritic chest pain and shortness of breath 4 days after 
a hip operation. | note from their drug chart that they have missed two dose of their 
subcutaneous heparin. 

On questioning, the patient describes a moderate left sided pleuritic chest pain. They are 
haemodynamically stable, but had saturations of 88% on 2L. This improved with high flow 
oxygen. They also had a swollen left calf. Otherwise examination showed a clear chest 
with good bilateral air entry and a normal percussion note making a pneumonia and 
pneumothorax unlikely An MI is possible but less likely due to the nature of the pain; 
however | am awaiting an ECG and troponin. My top differential is a pulmonary embolus. 


6. What investigation would you arrange now? 
Assuming renal function was within acceptable limits | would arrange a CTPA to exclude a 
PE. 


7. What is the management of a pulmonary embolism? 

Management follows the usual ALS sequence of securing the airway before moving on to 
breathing where high flow oxygen is essential and then circulation. Assuming this was all 
done, the management can be spilt into massive PE and non-massive PE. Massive PE is 
characterized by haemodynamic compromise and may require thrombolysis. | would put 
out a crash call if the patient presented in this way to get urgent help. 

If the patient is stable, treatment initially with a therapeutic dose of subcutaneous 
heparin, followed by warfarin is warranted. | would involve the appropriate medical team 
to follow this patient up. 
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Cranial nerves 


Miss M is a 37-year-old lady who has noticed a visual disturbance progressively 
worsening over the past three months. Please examine her cranial nerves. 


Initially 

Wash your hands. 

Introduce yourself. 

Permission - may | examine you today please? 

Exposure - full head and neck. 

Reposition - Patient sitting in a chair. Sit or kneel in front of them, with your eye-line level 
with theirs. 

General inspection 

Look for any obvious facial asymmetry or scars on the head/scalp. 

It is important to perform your examination in an ordered fashion - this 

demonstrates knowledge of the anatomy and function of the cranial nerves. 

Cranial Nerve I 

You will not have to perform this in the exam, but you would formally assess with 
smelling salts. 

Cranial Nerve ll 

Visual acuity - performed formally with a Snellen chart. 

Color vision - use Ishihara plates. 

Visual fields - check first for inattention by holding your fingers out at the edge of the 
patient's vision and ask them which one you are wiggling. Fields can be grossly tested by 
asking the patient to cover the eye opposite the one you are covering and test fields in all 
four quadrants by slowly moving a finger into view. This way you can compare the 
patient's visual fields to your own. 

Pupillary examination - first inspect for size and symmetry. Test pupil reflexes to light and 
consensual light reflexes (shine light in one eye, and the other pupil should also 
constrict). 

Cranial Nerves III, IV and VI 

Eye movements - asking the patient to keep their head still, get them to follow your 
finger in a wide H shape. Look for nystagmus and ask the patient if they experience any 
double vision at the peripheries. 

Cranial Nerve V 

Sensation - test all 3 branches bilaterally: Ophthalmic-forehead; Maxillary-cheek bones 
and Mandibular-angle of jaw. 

Motor supply to muscles of mastication - ask to clench jaw and open jaw against 
resistance. 

Cranial Nerve VII 

Muscles of facial expression supplied by 5 branches: 

Temporal - ask patient to raise eyebrows 

Zygomatic- ask patient to screw up their eyes 

Buccal- ask patient to puff out cheeks 

Mandibular - ask patient to show you their teeth 

Cervical - ask patient to grimace (platysma) 

Cranial Nerve VIII 
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Weber's Test - Place tuning fork in the centre of the forehead (should be same volume in 
both ears). 

Rinne's Test - Tuning fork by external auditory meatus and on mastoid bone (should be 
louder by auditory meatus = Rinne's positive). 

Cranial Nerve IX and X 

Ask patient to open mouth and say 'ah' - look for deviation of soft palate (deviates 
TOWARDS normal side) 

Ask patient to cough (assesses adduction of vocal cords as supplied by the vagus nerve). 
Cranial Nerve XI 

Test power of: 

Trapezius - ask patient to shrug shoulders against resistance. 

Sternocleidomastoid - ask patient to turn head to the side and feel SCM bulk on side 
which the patient is facing away from. 

Cranial Nerve XII 

Inspect tongue for fasciculations 

Ask patient to stick tongue out and wiggle from side to side (tongue deviates AWAY from 
normal side). 

To complete my examination | would: 

Formally assess the olfactory nerve with smelling salts. 

Formally assess visual acuity using a Snellen chart. 

Perform fundoscopy to check for papilloedema as a result of raised intracranial pressure. 
Formally assess taste. 

Check for corneal and gag reflexes. 

Thank the patient, wash your hands, and turn to the examiner. 


On examination of the oculomotor, trochlear and abducent nerves the patient has: 
Normal eye movements and no nystagmus. The patient reports no double vision. 


On examination of the trigeminal nerve the patient has: 
Normal sensation in the area supplied by the 3 branches. 
Motor supply to the muscles of mastication is intact. 


On examination of the facial nerve the patient has 
Motor supply is intact from each of the 5 branches bilaterally. 


On examination of the vestibulocochlear nerve the patient has: 
Normal hearing. 


Normal Weber's test and positive Rinne's test. 


On examination of the glossopharyngeal and vagus nerves the patient has: 
A normal cough and no deviation of the soft palate. 


On examination of the accessory nerve the patient has: 
Normal power to the trapezius and sternocleidomastoid muscles bilaterally. 
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On examination of the hypoglossal nerve the patient has: 
No obvious fasciculations of the tongue and normal tongue movements. 


1. Please present your findings 

Today in clinic | examined Miss M, a 37-year-old lady. Examination of her optic nerve 
revealed a bitemporal hemianopia. | was unable to formally assess the olfactory nerve or 
visual acuity, but found no other abnormalities of any of the remaining cranial nerves. 


2. What would you do to complete your examination? 

To complete my examination | would 

Formally assess the olfactory nerve with smelling salts. 

Formally assess visual acuity using a Snellen chart. 

Perform fundoscopy to check for papilloedema as a result of raised intracranial pressure. 
Check for corneal and gag reflexes 


3.Where might the lesion be to cause this lady's symptoms? 

A bitemporal hemianopia is suggestive of a lesion affecting the optic chiasm, where the 
more medial fibers cross over to the contralateral eye. This may be either a lesion of the 
optic chiasm itself or a mass pressing on it (e.g. a pituitary tumour). 

If amass arises from above the chiasm (e.g. pituitary craniopharyngioma), the initial 
symptoms may be of a bitemporal inferior quadrantanopia, progressing to a bitemporal 
hemianopia. 

Conversely, masses arising below the chiasm may present at first with bitemporal 
superior quadrantanopia. 

Lesions of optic nerve fibers between the eye and chiasm cause unilateral blindness. 
Lesions of fibers between the chiasm and visual cortex cause a homonymous hemianopia. 


4. What else might you expect if a pituitary tumour were the cause of this lady's 
bitemporal hemianopia? 

The other signs and symptoms of a pituitary tumour can be general or specific to 
hormone production: 

General - raised intracranial pressure may cause papilloedema (as seen on fundoscopy) or 
headaches. 

Specific - hyperpituitarism: this depends on the type of hormone secreted. The most 
common are growth hormone and prolactin from pituitary adenomas. The former causes 
acromegaly and the latter hyperprolactinaemia. 

Signs of acromegaly - prognathism, prominent brow, macroglossia, thickening of the skin, 
enlargement of hands and feet, hyperhidrosis, carpal tunnel syndrome. 

Signs of hyperprolactinaemia - increased lactation, loss of libido, erectile dysfunction in 
males, amenorrhoea and infertility (anovulatory) in females. 
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Groin examination 


Mr. Smith, a 23-year-old male, has noticed a swelling in his groin. Please examine, 
present your findings and a differential diagnosis. 


Wash your hands 

Introduce yourself 

Permission - may | examine you today please? 

Exposure - abdomen and groin should be exposed. 

Reposition - Ask the patient to stand. 

Check if they are in any pain. 

Kneel down and to the side of the patient (avoiding a compromising position!) 

Inspect the lump 

Note its location, size, shape, color, and contour. 

Look for any overlying scars. 

Ask the patient to cough and look closely at the superficial ring on either side for a visible 
cough impulse. 

From the side palpate, first the normal side then the lump itself with one hand on their 
back, the other on the lump, again checking for pain. 

Note the size, shape and the temperature. 

Attempt to get above the lump. 

If you can get above it, it is likely to be a scrotal swelling (see below). 

If you can't get above it, itis likely to be a groin swelling such as a hernia or a varicocoele. 
Groin swelling: 

Note its relation to the pubic tubercle. An inguinal hernia is found above and medial to 
the pubic tubercle, whilst a femoral hernia is found below and lateral to the pubic 
tubercle. 

Ask the patient to cough - and feel for a cough impulse. To be positive it must expand 
rather than just move on coughing. 

Ask the patient to reduce the lump if possible "are you able to push it back in?" If you 
have to reduce it yourself, use a flat palm rather than a finger. If reducible, ask them to 
cough to see if the lump reappears. 

Repeat this step, whilst pressing over the deep inguinal ring at the midpoint of the 
inguinal ligament, found halfway between ASIS and the pubic tubercle. If the swelling is 
controlled by pressure despite coughing then the hernia is more likely to be an indirect 
inguinal hernia, passing through the deep inguinal ring. If not controlled it is probably a 
direct inguinal hernia, herniating directly though the abdominal wall. However, this can 
only be established accurately during surgery. 

Auscultate the lump, listen for bowel sounds. 

Scrotal swelling: 

Palpate to assess its relation to the testes. 

Test for transillumination by shining a torch from the posterior aspect of the lump. A 
hydrocoele or epididymal cyst will vividly illuminate. 

A varicocele feels like a bag of worms, easiest with the patient standing. 

If you can't feel the testicle separately differentials include a testicular tumour - 
seminoma, teratoma, a hydrocoele or haematocoele, orchitis or torsion, and rarely a 
syphilitic gumma. 
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If you can feel the testes separately and it is not transilluminable then epididymitis and a 
spermatocoele are possibilities. 

To finish my examination | would perform a full abdominal examination, and a digital 
rectal examination. 

Turn to the examiner, stethoscope held behind your back with both hands, and present. 


1. What would you do to complete your examination? 
To finish my examination | would perform a full abdominal examination, and a digital 
rectal examination. 


2. Please present your findings 

Mr. Smith is a 23-year-old gentleman with a left sided scrotal swelling. 

On inspection, there is a 3 x 5 cm scrotal swelling on the left. | am able to get above the 
lump with ease. It is not separate from the testis and does not transilluminate. My top 
differential diagnosis to exclude is a testicular neoplasm. 


3. What are the differentials for a scrotal swelling? 

Common differentials include a hernia e.g. an inguinal or femoral hernia, lymph nodes, 
varicocoele or a swelling related to the testes, such as a hydrocoele, epididymal cyst, and 
lipoma of the cord or testicular tumour. 

Other differentials include infection such as orchitis or epididymitis, testicular torsion, and 
a spermatocoele. 


4. What tumour markers are there for a testicular tumour? 

Beta-hCG and AFP may be elevated in nonseminomatous germ cell tumours, whilst 
placenta like alkaline phosphatase and beta-HCG can be raised in seminomas. Pure 
seminomas do not excrete AFP. 


Tumour marker: Primary tumour associated with it 

CA 27.29 Breast CA 

CEA Colorectal CA 

CA 19-9 Pancreatic CA 

AFP Nonseminomatous germ cell tumours 
Hepatocellular carcinoma 

B-Hcg Nonseminomatous germ cell tumours 

CA- 125 Ovarian CA 


5. If you were concerned the swelling was a testicular mass, what investigation would 
you performs? 

| would request a scrotal ultrasound. If testicular cancer was confirmed a CT staging scan 
would be required. 


6. What is the management for a testicular tumour? 

The case would be discussed in an MDT, followed by definitive treatment with 
orchidectomy and consideration of chemotherapy or radiotherapy. 
Radiotherapy is not normally useful for teratomas. 
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The patient would require counseling and consideration of sperm storage should he want 
to have children in the future. 
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Hand examination 


You are the CT1 in the Orthopedic clinic. The next patient has already been seen by your 
consultant but he has asked you to examine the patient's hands as he knows you are 
sitting MRCS part B soon. 


Please examine this lady's hands 
The most common hand conditions that you will be asked to examine are those with 
rheumatoid arthritis or osteoarthritis. 


Introduce yourself. 

Confirm patient details. 

Wash your hands. 

Ask permission to examine the patient's hands. 

Exposure: 

Full exposure of patients hands, forearms and above the elbows is essential for this 
examination. 

If the patient has a watch or any wrist jewelers you should politely ask if they can remove 
this for the examination. 

The patient should place their hands palms facing upwards on their lap or on a table if 
present. 

Inspection: 

This is the most important part of the examination and will give you the most 
information. 

It is important to be systematic and compare left and right. 

Any examination of hands should be logical and follow a sequence, no matter what the 
pathology. 

We recommend the following sequence: 

Wrists: 

Radial deviation of the wrists bilaterally. 

Thumbs: 

Z deformity. 

Fingers: 

Ulnar deviation. 

Boutonniere's and Swan neck deformities. 

Palm: 

Palmar erythema. 

Palpation: 

No tenderness of joints. 

Rheumatoid nodules at elbows. 


Peripheral neurovascular exam of hands: 

Peripheral nerve exam: 

Radial: 

Motor - Ask patient to cock wrists and resist you pushing them down. 
Sensation over base of thumb. 

Ulnar: 
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Motor - Abducts fingers and resists you pushing them together. 

Sensation over medial border of hand. 

Median: 

Motor -Abduct thumb and resist you pushing against it. 

Sensation over lateral border of index finger. 

If appropriate (in the case of suspicion of carpal tunnel syndrome) carry out: 

Tinel's test: Tapping over the median nerve at the wrist reproduces tingling sensation in 
the distribution of the median nerve. 

Phalen's test: Maximal flexion of the wrist for 60 seconds reproduces symptoms. 
Allen's' test: this will assess ulnar arterial supply (usually dominant supply) to hand whilst 
radial artery is occluded. 

To perform an Allen's test: 

1. Hold the patient's hand above his or her heart. 

2. Ask the patient to make a fist. 

3. Apply pressure to both the radial and the ulnar arteries. 

4. With the hand elevated the patient should then open the hand. The hand should 
appear pale and have limited capillary refill. 

5. The ulnar arterial pressure should be released whilst still occluding the radial artery. 
6. The hand should return to normal color within 5 seconds. 


Functional assessment: 
Assess power grip your fingers. 
Assess precision grip: hold a pen or fasten a button on shirt. 


Conclusion: 

Thank the patient 

Wash your hands 

Turn to the examiner and say you are ready to present your findings 


Summary 

This is Mrs. Jean Smith, a 54-year-old lady who has presented to clinic today with regards 
to her hands. Examination shows generalized swelling of the hands with bilateral radial 
deviation of the wrists, Z deformity of the thumbs, and ulnar deviation of the fingers with 
Boutonniere's and Swan neck deformities. The joints are not tender or warm, however, 
there is palmar erythema and she has rheumatoid nodules at the elbow. Mrs. Smith's 
general function is good but today she has poor precision function (cannot button up 
shirt). Finally, neurological examination of the hands is normal. 


1. What is your diagnosis? 
Rheumatoid arthritis (RA). It is highly unlikely that this is anything else as the patient has 
all the classical features. 


2. What would you do to complete your examination? 
Examine any other affected joints. 

Look for extra-articular signs of rheumatoid arthritis. 
Radiographs of affected joints. 


407 


3. If this was the first presentation then blood tests would be required. What would you 
request and why? 

Full blood count: looking for anaemia of chronic disease. 

Erythrocyte sedimentation rate (ESR): typically raised in rheumatological disease. 
Rheumatoid factor: positive in approximately 70% of cases. 

Antinuclear antibody: positive in approximately 30% of cases. 


4. What is rheumatoid arthritis? 

Symmetrical, inflammatory poly-arthropathy with systemic manifestations. 

More common in females. Most common decade of presentation is 5th - 6^. 70% of 
patients are rheumatoid factor positive. 


5. What is the pathology of rheumatoid arthritis? 

Rheumatoid synovitis. 

Increase in inflammatory cells predominantly macrophages and T lymphocytes. 

Joint effusion. 

Soft tissue swelling around the joint. 

Granulation tissue known as pannus forms over the inflamed synovium and articular 
cartilage. Pannus releases enzymes and cytokines that destroy the underlying cartilage. 
This reaction is most marked at the joint periphery. 

Erosion can progress to bone and combined with soft tissue swelling affect joint tendons 
leading to joint instability and deformity. 


6. Can you name some extra-articular features of rheumatoid arthritis? 
Rheumatoid nodules. 

Lymphadenopathy. 

Vasculitis. 

Atherosclerosis. 

Pleural and pericardial effusions. 

Fibrosing alveolitis 

Splenomegaly. Felty's: splenomegaly, RA and neutropaenia. 

Scleritis and episcleritis. 


7. What are rheumatoid nodules? 

Accumulation of collagen with a central area of necrosis and surrounding cells; fibroblasts 
and macrophages. 

Most commonly seen on extensor surfaces. Affect approximately 202 of patients with 
RA. 


8. What are the radiological changes seen in a joint affected by rheumatoid arthritis? 
Loss of joint space. 

Juxta-articular osteopaenia. 

Bone erosions. 

There are no osteophytes. 

Soft tissue swelling. 
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9.How is rheumatoid arthritis managed? 

Early referral to a rheumatologist is now recommended by NICE. 

Management can be divided into general, medical or surgical: 

General advice: 

Stop smoking as these increase symptoms. 

Exercise and physiotherapy. 

Medical: 

Analgesia. 

Steroids: orally or intra-articular 

Disease modifying anti-rheumatic drugs (DMARDs): Act by decreasing or modulating 
inflammation and hence disease progression. Early use is associated with better long 
term prognosis. 

Methotrexate and sulfasalazine are tst line. 

Methotrexate: Taken weekly and needs folic acid. Do not use if pregnant, pre-existing 
lung disease. Side effects: pneumonitis, hepatotoxicity, oral ulcers, lethargy, 
myelosuppression 

Sulfasalazine: side effects include: myelosuppression, oral ulcers, nausea, lethargy and 
decreased sperm count. 

Regular FBC, U+Es and LFTs are essential if on DMARDs 

Surgical: 

NICE recommends that anyone with RA should have an early surgical opinion if 
conservative | medical management has failed to control symptoms. 

This includes: 

Persistent pain. 

Decreasing joint function. 

Progressive joint deformity. 

Imminent tendon rupture. 

Nerve entrapment. 

Source: Rheumatoid arthritis, NICE Clinical Guideline (February 2009). 
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Hip examination 


Francisco Erico, a 70-year-old retired teacher is complaining of pain in his hip. Please 
examine his hip and present your findings. 


Wash your hands. 

Introduce yourself. 

Permission - may | examine you today please? 

Exposure - Both hip joints fully exposed. 

Reposition - Initially standing. 

Ask the patient if they have any pain. Hopefully they will reveal the side of their hip 
pathology to you! 

General inspection: 

Ask the patient to walk a few steps turn around and walk back. Assess their gait, looking 
particularly for a downward tilt of the pelvis on the side of the non-planted foot indicative 
of a Trendelenburg gait. Look for any walking aids. 

As they are already standing you can also perform Trendelenburg's test. 

Face the patient and hold out your hands palm up ask them to place their hands in yours. 
Ask them to bend the knee on their affected side. If the pelvis drops on the unsupported 
side Trendelenburg's test is positive. Repeat on their affected side. 

Look carefully at the patient from the front behind and sides by asking them to rotate 90 
degrees at a time. You should note any deformity, wasting, swelling, scars, and pelvic tilt. 
Ask them to lie down. 

Assess true leg length by measuring from the right anterior superior iliac spine to the 
right medial malleolus, and repeat on the left. Make sure the iliac spines are level by 
squaring the pelvis; elbow on one ASIS hand on other ASIS. A discrepancy indicates 
shortening of the affected limb. 

Assess apparent leg length by measuring from the xiphistrnum to the medial malleolus. 
Discrepancy indicates compensatory tilting of the pelvis due to an adduction or abduction 
contraction deformity. 

Palpate the greater trochanter, felt laterally, the tendon of adductor longus and the skin 
for temperature. 

Note any pain or tenderness. 

Thomas! test is performed to assess for a fixed flexion deformity, and also assesses the 
range of hip flexion. With the patient supine place your hand under the patient's lumbar 
spine and ask the patient to flex both hips and knees to obliterate lumbar lordosis. 
Starting on the good side, ask them to hold their bad leg flexed whilst you passively 
extend the other limb. If the patient arches their back and the lumbar lordosis reappears 
there is a fixed flexion deformity Note the angle at which this occurs. Repeat for the 
affected limb. 

Test other movements actively and passively, including hip adduction and abduction, 
internal and external rotation (with the knee flexed 90 degrees) Extension can be tested 
with the patient prone. Note the range of movement. 

Normal values: 

Hip flexion 0-120 degrees. 

Hip extension 0-10 degrees. 

Hip abduction 0-45 degrees. 
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Hip adduction 0-25 degrees. 

Internal rotation 0-30 degrees. 

External rotation 0-45 degrees. 

To complete my examination | would assess the neurovascular status of the lower limbs 
and examine the joint above and below - knee and spine. 

Thank the patient and wash your hands turn to the examiner and present. 


1. What would you do to complete your examination? 
To complete my examination | would assess the neurovascular status of the lower limbs 
and examine the joint above and below - knee and spine. 


2. Please present your findings 

Mr. Erico is a 70-year-old gentleman who presents with right sided hip pain. | note that he 
has an antalgic gait and a scar overlying the left hip suggesting a previous operation. 
Positive findings include reduced range of movement in hip flexion, extension and 
internal and external rotation on the right. Trendelenburg and Thomas! test were 
negative and there was no discrepancy with respect to true or apparent leg length. 


5. What is your differential diagnosis? 

My top differential for this patient with hip pain and reduced range of movement is 
osteoarthritis. Other arthritides should be considered. 

These include rheumatoid arthritis, pseudogout, gout, inflammatory or infective arthritis 
and a reactive arthritis. 


4. How would you investigate and manage this patient? 

| would take routine bloods, paying particular attention to raised inflammatory markers, 
which would alert me to possible infection, and order hip and knee X-rays. If required an 
MRI of the affected joint could also be ordered but may be unnecessary. 

If this patient had osteoarthritis then management is aimed at alleviating pain and 
improving the patient's functional status. Non-operative measures include weight loss, 
exercise, physical and occupational therapy. Simple analgesia such as regular paracetamol 
and pm NSAID can be prescribed. More invasive measures such as a corticosteroid 
injection can be considered, but ultimately the patient may need surgery in the form of an 
arthroplasty. 
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Knee examination 


Paul Friedman a 50-year-old vet is complaining of knee pain after twisting his knee 
rowing. 


Wash your hands. 

Introduce yourself. 

Permission - may | examine you today please? 

Exposure - Both knee joints fully exposed. 

Reposition - Initially standing. 

Ask the patient if they have any pain. 

General inspection 

Ask the patient to walk a few steps turn around and come back. 

Kneel down and inspect both knees from the front, back and sides by asking them to 
rotate 90 degrees each time. You are looking for deformity, swelling, asymmetry, muscle 
wasting, erythema, scars and sinus formation. 

Ask the patient to lie down. You should measure the quadriceps circumference bilaterally 
if the muscles look wasted on inspection. 

Palpate for an effusion by performing the bulge test. Stroke the medial side of the joint 
superiorly to remove fluid then press on the lateral side of the joint. A small effusion will 
distend the medial side. 

Patella tap test: milk any effusion from the suprapatellar pouch inferiorly and press down 
on the patella with the other hand. A moderate effusion will cause the patella to bounce 
back without hitting the femur. 

Flex the knee to 45 degrees and palpate the knee joint carefully watching the patient's 
face for any pain. You need to palpate the medial and lateral tibial condyle, the medial 
and lateral femoral condyle, the medial and lateral joint line, the tibial tuberosity, head of 
fibula, the patella tendon and popliteal fossa. Straighten the knee and palpate the patella 
for crepitus 

Test the range of active and passive flexion, starting by asking the patient to straight leg 
raise, feeling the knee joint at the same time for crepitus Lift the leg up from the heel to 
see if any hyperextension is present. 

Knee flexion has a normal ROM of -5 to -150 degrees. 

Test the collateral ligaments by performing the valgus and varus stress tests. The leg 
flexed at 30 degrees is held under your right arm whilst your left hand stabilises the knee 
allowing you to place a valgus, testing the medial collateral ligament, or varus, testing the 
lateral collateral ligament, strain on the knee. 

Test the cruciate ligaments with the following tests. 

Posterior sag test: With the patient's knees flexed to 90 degrees, flex the hip to 90 
degrees and observe for any sag of the tibia on the femur. This would suggest posterior 
cruciate ligament rupture. 

Anterior drawer test: With the patient's knees still at 90 degrees, sit on their feet and 
with both hands pull back firmly on the lower leg. An anterior draw of the tibia on femur 
of »1cm with a soft end point indicates an anterior cruciate ligament injury. 

Posterior drawer test: In the same position push backwards on the tibia to test for 
posterior cruciate ligament injury. 

Lachman's test: Flex the patient's knee to 20-30 degrees with the heel on the couch. 
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Place your right hand on the thigh and left hand on the upper part of the tibia on the 
opposite side of the knee. Push the thigh posteriorly and the tibia anteriorly to test the 
anterior cruciate ligament. It is positive is there is anterior translation of the tibia on the 
femur. 

Test the menisci with McMurray's test. To test the medial meniscus flex and externally 
rotate the knee, then slowly extend it. To test the lateral meniscus, flex and internally 
rotate the knee, before slowly extending it. A combination of these movements is known 
as modified McMurray's test and is positive if a click is audible and/or palpable. 

Test patella excursion by displacing it laterally. If this causes pain or anxiety, it is 
suggestive of recurrent patella dislocation and is known as a positive patella 
apprehension test. Be careful not to hurt the patient! 

Thank the patient, wash your hands and turn to the examiner. 

To complete my examination | would perform a complete neurovascular examination of 
the lower limb, examine the joint above and below, and request a weight bearing X-ray of 
both knees. 


1. What would you do to finish your examination? 

To complete my examination | would perform a complete neurovascular examination of 
the lower limb, examine the joint above and below, and request a weight bearing X-ray of 
both knees. 


2. Please present your findings? 

Mr. Friedman recently had a non-contact sporting injury where he twisted his knee. On 
examination he has an antalgic gait, and an obvious right sided knee effusion. His range 
of passive movement was not affected, but active movement was limited by pain. He did 
not have localized joint tenderness. Lachman's and the anterior drawer test were 
positive, fitting with an anterior cruciate ligament injury. 


5. What is your differential diagnosis? 

My examination findings point to an anterior cruciate ligament injury. Differentials include 
a posterior cruciate ligament injury and combination injuries with associated collateral 
and bony injuries. 


4. What investigations would you perform? 
Initially | would arrange a weight bearing X-ray of the knee; however the most important 
investigation would be a knee MRI. 


5. What management options are there? 

Nonsurgical options include physiotherapy to encourage range of movement and 
strengthening of the quadriceps and hamstrings. The recommended surgical option is an 
intra-articular reconstruction of the ACL. This usually involves a bone-patella-bone 
autograft or a hamstring tendon autograft. Other less common approaches are extra- 
articular reconstruction and primary repair. 
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Lump examination 


Please can you examine the lump on Mrs. Roberts’ back. 


Introduce yourself. 

Wash your hands. 

Permission - may | examine your back? 
Exposure - ensure back adequately exposed. 
Position - ask patient to stand up. 
Inspection: 

-Site. 

-Size. 

-Shape - hemispherical. 

-Surface - smooth, irregular. 

-Skin - any overlying skin changes. 
-Scars. 

Palpation: 

-Tenderness. 

-Temperature. 

-Surface. 

-Margins. 

-Consistency. 

-Surrounding area. 

-Pulsatility. 

-Compressibility. 

-Reducibility. 

-Fluctuation. 

-Transilluminate. 

Aauscultate and assess for regional lymphadenopathy. 
Thank the patient and wash your hands. 


1. What is your differential diagnosis? 
Lipoma. 

Sebaceous cyst. 

Abscess. 

Soft tissue tumour. 

Bone tumour. 

Vascular malformation. 


2. If you weren't sure what it was, what simple investigation could be performed to help 
aid diagnosis? 
Ultrasound. 


3. The ultrasound confirms findings consistent with a lipoma. Would you excise this 
under local or general? 

If the patient were happy to have this done under a local anaesthetic then that would be 
preferable. 
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Neck examination 


You are the CT1 in the Ear, Nose &Throat clinic. The first patient has a submandibular 
swelling. You consultant has asked you to examine the patients neck. Mr. Peter Smith is 
a 54-year-old male who has noticed a lump in his neck. Please examine this gentleman's 
neck. 


Introduce yourself. 

Confirm patient details. 

Wash your hands. 

Ask permission to examine the patient's neck. 

Exposure: 

Expose the neck adequately. 

This may necessitate removing scarves and jewelers. 

Ensure they are sitting comfortably. 

Ensure they are not sitting against a wall as you will need to stand behind the patient 
during your examination. 

General inspection: from the front 

Assess if: 

Comfortable at rest 

any scars, redness or skin changes? 

Ask the patient to protrude their tongue: if the swelling does not move. It is unlikely that 
the swelling is a thyroglossal cyst 

Ask the patient to swallow a mouthful of water: if the swelling does not move it is 
unlikely that the swelling is thyroid related. 

When asking the patient to swallow a mouthful of water it is important to give clear 
instructions. Ask the patient to take a sip of water and hold it in his mouth until you say 
swallow. 

Closer inspection & palpation: 

Ensure correct position of the neck: if examining the left side then asks the patient to flex 
their neck very slightly to the left and vice versa for the right side. This will ensure you can 
palpate the neck fully. 

Stand behind the patient and now palpate the neck. This must be carried out in a logical 
manner. 

Palpate one side of the neck at a time. Be as gentle as possible. Palpate with your finger 
tips. 

There are a number of ways to palpate a neck. We do not recommend one method over 
another, but we stress the 

need to be thorough and have an examination technique that works for you! 

Neck palpation methods: 

1. Palpate anterior and posterior triangles followed by cervical lymph chains. 

2. Or palpate the neck in levels concentrating on each structure at the respective level. 
Levels and Structures 

|.Submental and submandibular nodes. 

Submandibular salivary gland. 

II.Along internal jugular from level of hyoid to skull base. 

Essentially along the anterior border of sternocleidomastoid muscle down to level IV. 
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Tail of parotid gland. 

III. Middle jugular from hyoid to cricoid cartilage. 

IV.Lower jugular from cricoid cartilage to clavicle. 

V. Posterior triangle and extend your palpation post auricularly. 

VI. Nodes in anterior compartment from hyoid to suprasternal notch. Bound laterally by 
medial border of carotid sheath. 

Thyroid gland. 

Auscultation carotid arteries and thyroid gland. No bruits. 

Further examination: 

Depending upon the location of the swelling it may be necessary to go back and examine 
that particular area further. 

For example: Submandibular space this includes examining the oral cavity and carrying 
out bimanual palpation of the submandibular space. You should examine the floor of 
mouth and massage the submandibular gland while observing if clear saliva is flowing 
into the oral cavity. 

Conclusion: 

Thank the patient 

Wash your hands 

Turn to the examiner and say you are ready to present your findings 


1. What is your differential diagnosis? 

Submandibular sialolithiasis (this patient has a classical history). 
Dental infection. 

Submandibular neoplasm. 


2. How would you investigate this patient? 

Sialogram if a salivary stone is suspected. 
Orthopantomogram (OPG) if you suspect a dental cause. 
FNA if a neoplasm is suspected. 


3.A sialogram showed a stone within the body of the submandibular gland. What is a 
sialogram? 

It is a radiographic examination of the salivary glands. The submandibular duct 
(Wharton's duct) is cannulated and contrast is injected into the gland and a radiograph is 
taken. 

Obstruction is often indicated by a filling defect or strictures which represent previous 
infection. Sialography is contraindicated if there is active infection. 


4. What proportion of submandibular gland stones are radio-opaque? 
Approximately 80% are radio-opaque in comparison to «205 of parotid gland stones. 


5. What are the treatment options? 

1. Conservative management: Analgesia, oral antibiotics, good hydration and gland 
massage. 

2. Sialogram can occasionally be therapeutic, as the injection of contrast can 'wash out' 
the gland. 

3. If the stone is within the duct then the duct can be laid open and the stone retrieved. 
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The duct is then left open as suturing would result in a stricture. 
4. Sialendoscopy stone retrieval via endoscopic techniques. 
5. Submandibular gland excision. 


6. Where is the skin incision made when performing excision of the submandibular 
gland? 

The incision is made 2 cm below the lower border of the mandible. This is to prevent the 
marginal mandibular nerve being damaged. 


7. What other nerves are at risk during this surgery? 
Lingual nerve. 
Hypoglossal nerve. 


8. What are the boundaries of the submandibular triangle? 
Roof skin and platysma. 

Superiorly: lower border of mandible. 

Inferiorly: anterior and posterior belly of digastrics. 
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Neck lump examination 


Mr. Blair Buchanan is a 19-year-old boy with a left sided neck lump. Please examine his 
neck. 


Introduce yourself. 

Wash your hands. 

Permission - may | examine your neck? 

Exposure - ask patient to remove any scarves, expose neck down to clavicles. 
Inspection: 

Inspect the neck for a neck lump. Then determine the following characteristics: 
-Site: Anterior/Posterior triangle, Levels 1-6; 

1= submental and submandibular. 

2 = upper 1/3 sternocleidomastoid (SCM). 

3 = middle 1/3 SCM. 

4 = lower 1/3 SCM. 

5 = posterior triangle. 

6= pre-tracheal. 

-Size. 

-Shape. 

-Surface. 

-Skin. 

-Scars. 

-Special characteristics - moves with swallowing/tongue protrusion, associated sinus 
tract/fistula. 

Palpation: 

Palpate the 6 regions of the neck, the hyoid bone, thyroid prominence of laryngeal 
cartilage, cricoid cartilage, and trachea. 

Feel for normal laryngeal crepitus by gently displacing the laryngeal cartilage to each side. 
This is absent in retropharyngeal abscess and post-cricoid tumours. 

If you find a lump, palpate for: 

-Tenderness. 

-Temperature. 

-Consistency. 

-Fluctuation. 

-Pulsatility. 

-Edge. 

-Regional lymph nodes. 

Transilluminate the lump. 

Auscultate 

For bruits - indicating Graves' disease, carotid artery aneurysm, carotid body/glomus 
tumour. 


Differential diagnosis of neck lump 

General - Sebaceous cyst, lymph node, abscess, lipoma. 
MIDLINE SWELLING 

Thyroglossal cyst. 
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Thyroid nodule. 
Dermoid cyst. 
Ranula. 

LATERAL SWELLING 
Bronchial cyst. 

Cystic hygroma. 
Pharyngeal pouch. 
Thyroid nodule. 
Glomus tumour. 
Carotid body tumour. 


1. What would you like to do to complete your examination? 

Perform a full ENT examination and examine the oral cavity. Examine the postnasal space, 
oropharynx, hypopharynx and larynx under fibreoptic nasendoscopy. 

Assess for lymphadenopathy in other regional sites - groin, axilla (TB, lymphoma). 


2. Please present your findings? 

This 19-year-old boy has a left sided neck mass on the anterior border of the lower third of 
the sternocleidomastoid. It is a 4 x 3cm, non-tender, smooth, mobile, fluctuant mass with 
an associated sinus tract. There is no overlying inflammation or scarring and it does not 
transilluminate. | cannot feel any regional lymph nodes. 


5. What is your differential diagnosis? 
Bronchial cyst with sinus tract. 
Cystic hygroma. 

Cervical lymph node. 
Sebaceous cyst. 

Lipoma. 

Neck abscess. 

Thyroid nodule. 

Carotid body tumour. 

Glomus tumour. 

Metastatic cancer. 


4. What is bronchial cyst? 
The bronchial cleft cyst is a congenital lesion formed by incomplete involution of 
bronchial cleft structures during embryonic development. 


5. Which bronchial cleft is most commonly involved? 
The second. 


6. What are the complications associated with bronchial cysts? 

-Infection - intermittent swelling of the cyst is commonly associated with upper 
respiratory tract infections. 

-Mass effect. 

-Sinus tract. 

-Malignant transformation 
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7-What imaging might be useful in this patient? 
USS - delineates a cystic structure. 
CT or MRI +/- gadolinium enhancement to aid pre-operative planning. 


8. Is there any investigation specific to the sinus tract that can be performed? 
A sinogram. If a sinus tract exists, radiopaque dye can be injected to delineate the course 
of the tract and demonstrate the size of the cyst. 


9. What may you find if you aspirate the lump? 
Cholesterol granules 


10. What is the management of this condition? 
Non-operative - antibiotics if active inflammation. 
Operative excision via a 'stepladder incision’ approach within 6 months of presentation. 


11. Why is surgery advised? 

-Does not undergo spontaneous regression. 
-High rate of recurrent infection. 

-Malignant transformation. 
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Pacemaker 


You are in preassessment clinic. Mrs. Singh is a 56-year-old lady due to have an elective 
hip replacement next month. Please examine her cardiovascular system. 


Wash your hands. 

Introduce yourself. 

Permission - may | examine you today please? 

Exposure - Upper limbs, chest and abdomen exposed. 

Reposition - Patient supine, at 45 degrees with the head supported by pillow. 

Ask the patient if they are in any pain. 

General inspection - look around the bed for oxygen, medication, walking aids, 
observation chart, ECG. Get a general impression as to how well this patient is. Note any 
obvious abnormalities such as a midline sternotomy scar. 

Then start at the hands: Look for stigmata of infective endocarditis - splinter 
haemorrhages, Janeway lesions, for clubbing, tar staining, peripheral cyanosis, and 
measure the capillary refill time. 

Palpate the radial pulse for rate and rhythm, then for radial-radial delay. Feel for pulse 
character at the brachial or carotid pulse. 

A slow rising pulse fits with aortic stenosis. 

A collapsing pulse fits with aortic regurgitation. This is tested by placing your palm over 
the radial pulse and lifting the arm above the patient's head. A collapsing pulse will feel 
like knocking against your palm. Remember to check that patient doesn't have shoulder 
pain first. 

Offer to measure the patient's blood pressure. Here you may be told what it is. 

Pay attention to the pulse pressure. 

A narrow pulse pressure e.g. 120/100 is consistent with aortic stenosis. 

A wide pulse pressure e.g. 180/60 is consistent with aortic regurgitation. 

Assess the JVP in the neck by asking the patient to look over to the left by around 30 
degrees (the sternocleidomastoid muscle should be relaxed). JVP is the vertical height 
from the sterno-manubrial joint. It has a double pulsation, which is not palpable to 
distinguish it from the carotid pulse. 

Examine the eye and mouth, looking for pale mucous membranes (anaemia), corneal 
arcus (hyperlipidaemia, although can be a normal finding in the elderly), central cyanosis 
and Roth spots (infective endocarditis). 

Now inspect the chest - Look carefully for old scars, they may be hidden around the left 
hand side in the case of an old left thoracotomy scar, for a pacemaker or defibrillator 
under the left clavicle. 

Palpate for the apex beat (normally the mid clavicular line 5th intercostals space). 

Feel for heaves (flat hand against the chest wall) and thrills (with the medial aspect of 
your open hand). 

Now auscultate. Always have your left hand on their right carotid pulse to time the 
systolic/diastolic phases. 

First for mitral stenosis - bell of stethoscope over the apex beat. Ask patient to roll into a 
left lateral position, and hold their breath in expiration. MS is a mid diastolic murmur. 
Mitral regurgitation - diaphragm onto apex beat, then over the axilla. MR is a pan systolic 
murmur, which radiates to the axilla. 
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Aortic stenosis - diaphragm over the 2nd intercostal space right parasternal edge, then 
over the carotid pulse. AS is an ejection systolic murmur that radiates to the carotids. 
Aortic regurgitation - sit patient up and lean them forward. AR is an early diastolic 
murmur heard best in expiration over the tricuspid area - left parasternal edge 4th 
intercostal space. 

Listen for a metallic heart sound. This will be a loud click or two clicks depending on the 
valve. If it is one click corresponding to the first heart sound it is a mitral valve; if it 
corresponds to the second heart sound it is an aortic valve. Listen carefully for murmurs, 
either flow murmurs or murmurs indicating valve failure. 

Listen to the right heart valves over the tricuspid and pulmonary areas. 

Finish your examination by assessing cardiovascular functional status - listening to the 
lung bases for crackles of left ventricular failure, and feel the ankles for the pretibial 
oedema of right ventricular failure. 

Also check the legs for vein graft harvest scars, and the skin for bruises perhaps indicating 
warfarin use. 

Ask to see the observation chart and ECG. 

Thank the patient, wash your hands, and turn to the examiner and present your findings. 


1. How would you complete your examination 

| would complete my examination by assessing the cardiovascular functional status, 
listening to the lung bases for crackles of left ventricular failure, and palpating the ankles 
for the pretibial oedema of right ventricular failure. 

| would check the legs for vein graft harvest scars and the skin for bruises perhaps 
indicating warfarin use and ask to see the observation chart and ECG. 


2. Who would you inform about the pacemaker? 
An anesthetist, ideally the consultant who will be doing the case. would ensure it is clearly 
documented in the notes. 


3. What precautions would you take? 

| would arrange a pacemaker check pre- and postoperatively and contact their pacemaker 
follow-up clinic to inform them of the operation and ask for advice. 

During the operation | would avoid monopolar completely, or limit its use to short bursts 
only. 

The return electrode should be placed so that the pathway between the diathermy 
electrode and return electrode is as far away from the pacemaker and leads as possible. 
I'd ensure that appropriate resuscitation equipment was available. 


4. Why might the patient be on warfarin? 
Patients may be started on warfarin prophylactically for AF, a metal heart valve or a 
haematological condition or be on it following a previous DVT or PE. 


5. How many days before the operation would you stop the warfarin? 

| would seek further information as to why the patient is on warfarin and seek advice 
from a haematologist or cardiologist. If they were on it for AF, | would stop the warfarin 5 
days before surgery. 
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Here are some general guidelines for stopping anticoagulation. You should always check 
local policy and seek the advice of a haematologist. 

Low thromboembolic risk: 

stop warfarin 5 days pre-op; 

restart warfarin post-op as soon as oral fluids are tolerated. 

High thromboembolic risk: 

Stop warfarin 4 days pre-op and start low molecular weight heparin (LMWH) at 
therapeutic dose; 

Stop the LMWH 12- 18h pre-op; 

Restart LMWH 6 hour post-op (assuming haemostsis achieved); 

Restart warfarin when oral fluids are tolerated; 

Stop LMWH when INR is in range again. 
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Peripheral Arterial Examination 


Mr. Russell is a 78 year old man who has been complaining of pain in his calves after 
walking 30m. Please examine his peripheral arterial system. 


WIPER 

Wash your hands. 

Introduce yourself. 

Permission - may | examine you today please? 

Exposure - limbs, chest and abdomen should be exposed. 

Reposition - Place the patient supine, with a pillow under their head. 

Ask them if they are comfortable or in any pain. 

General inspection - look for walking aids, oxygen, and medication and examine patient 
from the end of the bed. 

Hands - look for signs of tar staining suggesting pt is a smoker. 

Face - xanthalasma or corneal arcus suggesting hyperlipidaemia. 

Abdomen - inspect for scars. 

Now inspect the legs more closely 

You are looking for ulcers, gangrene (remember to look in between the toes), scars (from 
a vein harvest or bypass procedures), toe amputations, leg amputation, oedema. 

Again ask if they are in pain 

First palpate the radial pulse for rate and rhythm, paying particular attention to AF (an 
irregularly irregular pulse), and check bilaterally for radial-radial delay. Check the upper 
limb pulses on both sides - brachial, carotid (one at a time). 

Offer to check the blood pressure (the examiner may let you or simply give it to you). 
Palpate the abdomen with two flat palms just above the umbilicus for an expansile 
pulsatile mass suggestive of an abdominal aortic aneurysm. 

Palpate the right and left femoral pulse, checking for radio-femoral delay. The femoral 
pulse is found at the mid inguinal point, halfway between the ASIS and the pubic 
symphysis. 

Palpate bilaterally for the popliteal pulses (normally difficult to feel). Have the knee 
slightly flexed and use both hands. Sink fingertips gently into the popliteal fossa. 
Palpate bilaterally for the dorsalis pedis and posterior tibial pulses. The posterior tibia 
pulse is found behind the medial malleolus. The dorsalis pedis pulse is found between the 
head of the 1* and 2" metatarsal. 

Pulse Location: 

Femoral - Mid inguinal point, halfway between the ASIS and the pubic symphysis. 
Popliteal - Deep in the popliteal fossa. 

Dorsalis Pedis - Between the head of the 1* and 2™ metatarsal. 

Posterior Tibial - Behind the medial malleolus. 

Check the temperature up the leg with the back of your hand. 

Assess capillary refill time in a toe on each side, and compare to central capillary refill time 
assessed over the sternum. 

Assess for pitting edema. 

You can auscultate for bruit carotid, femoral at this point. 

Perform Burger's test by elevating each leg off the bed separately. The angle at which the 
leg becomes white is Berger's angle with an angle of » 20 degrees suggesting severe 
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peripheral vascular disease. Ask the patient to hang the leg off the bed and look for 
reactive hyperaemia where the leg becomes a dusky purple color. 

Perform a Doppler examination of the peripheral pulses - dorsalis pedis and posterior 
tibial. Make sure the US machine is on; apply ultrasound gel and place over the pulse. You 
are listening for a triphasic (normal), biphasic or monophasic waveform. 

Perform an ABPI noting the systolic pressure (when the pulse disappears) bilaterally for 
the brachia!, dorsalis pedis and posterior tibial pulses each time using the US probe to 
avoid experimental error associated with changing from stethoscope to Doppler. 

The ABPI is the ratio of the ankle systolic pressure over the brachial systolic pressure. 
Normal values are 0.9-1.0 

0.4-0.7 is consistent with intermittent claudication, whilst an ABPI of > 0.4 is consistent 
with critical ischemia. A value of over 1 often suggests calcified arteries seen in diabetes. 
"To complete my examination | would like to fully examine their cardiovascular system, 
examine the venous system in their legs and arrange an arterial duplex or angiogram." 
Thank the patient 

Turn to the examiner, hands behind back and summarise your findings. 


1. How would you complete your examination? 

To complete my examination | would like to fully examine the patient's cardiovascular 
system, examine the venous system in their legs and arrange an arterial duplex or 
angiogram. 


2. Please present your findings 

Mr. Russell is a 78 year old gentleman who presents with leg pain on walking. From the 
end of the bed | noted that he had a walking stick, and diabetic medication. He seemed 
generally stable, but | noticed a toe amputation on the right. On closer examination he 
had difficult to palpate dorsalis pedis and posterior tibial pulses on the right, which were 
monophasic on Doppler. ABPI was 0.9 on the left and 0.5 on the right, consistent with 
claudication in the right leg. My main differential would be atherosclerotic or diabetic 
peripheral vascular disease. 


3. What criteria are required to diagnose critical ischemia? 
Critical ischemia can be defined by the presence of ischaemic pain at rest, or tissue loss in 
the form of gangrene or ulcers. It is consistent with an ABPI of< 0.4. 


4. What other imaging would you perform? 
This patient requires imaging of their arterial system. | would therefore arrange an MRA 
or an arterial Duplex initially. This might be followed by a formal angiogram. 


5. What are the treatment options for a patient with critical ischemia? 

Critical ischemia implies current or impending tissue loss with significant risk to life if the 
tissue were to become infected. Conservative treatment alone is only an option if the 
patient were unfit or unwilling to have surgery. Regardless, the patient should have an 
assessment of their risk factors and be actively discouraged from smoking, have their 
cholesterol, blood pressure and blood sugar control optimized and be considered for an 
antiplatelet agent. Drugs such as cilostazol can be considered for the symptomatic 
treatment of intermittent ischemia, but not critical ischemia. 
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The patient will probably need surgical or endovascular intervention. 

Options include endovascular stenting of a stenosed portion of an artery, surgical bypass 
or amputation of the affected part of the limb. A decision will be made in an MDT setting 
based on imaging and the overall clinical picture. 
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Peripheral neurology of the lower limb 


You are the orthopedic SHO in accident and emergency. Mr. James, a 45 year-old male, 
presents to you with a 2 day history of lumbar back pain radiating down his right leg. 
Please examine his lower limbs, focusing on the neurological examination. 


Mnemonic ToPCaRS (Tone, Power, Coordination, Reflexes, Sensation) 

Gel hands, introduce yourself, gain permission to perform examination, expose patient 
(Mnemonic WIPE - Wash hands, Introduce yourself, Permission, Exposure). 

Inspection: whilst standing, walking, and supine. Look for muscle wasting, fasciculations, 
obvious deformity, and gait abnormality. 

Tone: Ask if the patient is in any pain. Passively flex and extend the limb while also 
internally and externally rotating. Let the leg go straight, hold by the knee and roll it from 
side to side. Put your hand behind the patient's knee and raise it quickly. 

Power. The straight leg raise is a good screen for leg weakness whilst testing nerve root 
impingement. To test power, either ask the patient to hold position against your 
movement (isometric) or actively resist you (dynamic). Grade according to Medical 
Research Council 0-5 (o=complete paralysis, 1=flicker of contraction, 2=movement if 
gravity excluded, 3=movement against gravity, 4=moderate power against resistance, 
5-normal power). Examination must include hip, knee, ankle and big toe flexion and 
extension as a minimum. 

Coordination: Heel-shin test. 

Reflexes: Knee reflex, ankle reflex, Babinski Reflex (plantar reflex). 

Sensation: 5 sensory modalities. Remember two main pathways, dorsal columns (light 
touch, proprioception, and vibration) and spinothalamic (temperature, pin prick). Ideally 
pick at least one from each pathway and test in the usual dermatomal distributions. 
Conclude examination by thanking patient, washing hands. 


1. What would you do to complete your examination? 

Give at least 3 things you would do to complete your examination. 
Examine anal tone/sensation/reflexes (to check for saddle anesthesia). 
Perform a bladder scan (to ensure no urinary retention). 

Review the basic observations. 

Examine upper limb neurology/cranial nerves. 

Perform a full examination of the spine. 


2. Please summarize your findings 

| examined the peripheral neurology of the lower limbs of this 45 year-old gentleman with 
back pain. His gait was normal; he had a positive Lasegue's sign on the right, with normal 
tone, power, co-ordination and reflexes throughout both lower limbs. He had impaired 
sensation over the L5 dermatome on the right leg, to both light touch and pin prick. 


3. What do you think is causing his impaired sensation in the right leg? 
Disc herniation between L4-5 impinging on the LS spinal nerve. 


4. What else can cause sensory impairment of the lower limbs in general? 
Diabetes Mellitus (peripheral neuropathy). 
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Vitamin B12 deficiency (subacute combined degeneration of the cord) 
Drug therapy (e.g. anti-retrovirals, thalidomide, phenytoin) 

Heavy metal/chemical exposure (lead, arsenic, mercury) 

Carcinoma (most likely spinal metastases) 

Tabes dorsalis (syphilitics myelopathy) 


5.What is the cauda equina? 

Cauda equina means ‘horse's tail’. It is a bundle of spinal nerve roots at the termination of 
the spinal cord consisting of L2-S5 and the coccygeal nerve. These nerves innervate the 
pelvic organs and the lower limbs. 


6. What is cauda equina syndrome, and what signs would alert you to its presence? 

It is a serious neurological emergency due to compression of the cauda equina. The signs 
| would look for on examination are: 

Reduced perineal sensation. 

Reduced anal tone. 

Absent anal reflex. 

Bilateral sensory-motor signs. 

Urinary retention. 


7. What would be your immediate management of suspected cauda equina? 


Urgent MRI of the spinal cord, with urgent referral to a spinal/neurosurgical surgeon for 
decompressive surgery. 
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Peripheral Venous Examination 


Mrs. Escon is a 67-year-old lady who is complaining of discolouration in her legs. Please 
examine her legs only. 


WIPER 

Wash your hands. 

Introduce yourself. 

Permission - may | examine you today please? 

Exposure - Limbs and groin should be exposed. 

Reposition - Ask the patient to stand. Ask them if they are comfortable standing and if 
they are in any pain. 

General Inspection - look for walking aids, compression stockings, and medication. 

You are told to examine the legs only so focus on the legs immediately after you have 
completed your general inspection. 

Kneel down behind the patient, and inspect their legs from behind. Then ask them to 
rotate 90 degrees three times so that you can examine them from the left, front and right 
side. 

You are looking for: 

Varicose veins - abnormal tortuous prominent superficial veins. 

Ulcers - which you should differentiate as venous, arterial, or neuropathic. 

Scars - look closely in their groins and along the distribution of the great and short 
saphenous veins, indicating previous varicose vein surgery. 

Signs of venous insufficiency: haemosiderin deposition, lipodermatosclerosis, hair loss, 
pitting oedema, shiny skin, venous eczema. 

Next palpate, checking the temperature with the back of your hand. 

Palpate along any varicosities, asking whether it is tender. 

Feel in the groin for a saphena varix, and for palpable lymph nodes. 

Tests you can perform: 

Tap test - testing for retrograde and orthograde transmission of a percussed pulse. 
Palpate the varicosity whilst tapping below. Do the same whilst tapping above. A 
transmitted retrograde pulse is a sign of incompetent valves. 

Cough test - Locate the saphenofemoral junction in the groin, just medial to the femoral 
pulse. Palpate over this point and ask the patient to cough to see if the impulse is 
transmitted. 

Tourniquet test - Place the patient in a supine position and lift their leg to empty the 
superficial veins. Place a tourniquet high on the thigh. Ask the patient to stand. If the 
valves are competent below the tourniquet then the veins will not refill, so you know the 
incompetency lies about your tourniquet. Repeat with the tourniquet in lower positions 
until the veins fail to fill, thus giving you the level of the incompetent valve. 

All of these tests are difficult to perform slickly, so it is probably best to avoid them in the 
exam. The key is going to be Doppler assessment. 

Use the Doppler to identify first the femoral artery, and then the saphenofemoral 
junction medial to this. With the patient standing and your Doppler over the SFJ 
compress their calf. You should listen for a forward "whoosh" as the blood flows through 
the SFJ showing you there is flow, and a retrograde "whoosh" which is a sign of 
incompetence of the SFJ. This can be repeated at the junction of the short saphenous and 
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popliteal veins. 
Once complete, thank the patient and ask them to sit down. Wash your hands. Turn to 
the examiner and summarise your findings. 


1. What would you do to complete your examination? 
| would complete my examination by examining her abdomen and arterial system. 


2. Please present your findings 

Mrs. Escon is a 67-year-old lady who complains of discolouration in her legs. There was a 
compression stocking evident on the bed. On closer inspection of the legs, she has 
obvious varicosities bilaterally. There were no ulcers, but | noted venous eczema, 
lipodermatosclerosis and haemosiderin deposition reflecting chronic venous 
insufficiency. Doppler assessment demonstrated incompetence at the saphenofemoral 
junction. 


3. What further investigations would you arrange? 

As this lady has severe varicose veins with associated skin changes, she should have a 
venous Duplex scan arranged. Other investigations to assess fitness for surgery such as 
an ECG, routine blood tests, and possibly a chest X-ray can also be arranged if the plan is 
to offer surgery. 


4. What causes varicose veins? 

The usual mechanism is due to valve incompetence resulting in elevated superficial 
venous pressure as blood from the deep system follows backwards into the superficial 
system. This causes local dilatation of the superficial venous system and varicose veins. 
Other causes include deep vein thrombosis and hormonal change during pregnancy. 


5. What are her management options? 

As she has venous insufficiency and severe varicose veins, a vascular specialist should see 
her in clinic and consider surgical options such as surgical avulsion, radiofrequency or 
endovenous ablation, or sclerotherapy. Nonsurgical management involves the use of 
knee high compression stockings, exercise and leg elevation which is recommended for 
asymptomatic, mild and moderate varicose veins. 


6. How does Doppler ultrasound work? 

Doppler ultrasound uses pulsed high frequency sound waves to measure the frequency 
shift of blood flowing towards or away from it, to determine its speed and direction of 
flow. 

A more detailed explanation: 

In normal ultrasound a wave is generated by a piezoelectric transducer in the probe at a 
frequency between 2-18 MHz The shape of the transducer focuses the sound wave. When 
placed on a surface, the sound wave is reflected and picked up by a receiver in the probe. 
Doppler ultrasound makes use of the Doppler effect, which is a change in frequency of a 
wave when the observer is moving relative to the source of the wave. For moving fluid, 
like blood in vessels, the movement of the blood towards or away from the probe allows 
a measure of the frequency shift of the blood, which is related to its velocity and 
direction, allowing these to be determined. 
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Respiratory Examination 


You are in preassessment clinic. Your next patient is Mr. Greenwood who is scheduled 
for an elective knee replacement. He has told you that he occasionally gets short of 
breath. Please examine his respiratory system 


Wash your hands. 

Introduce yourself. 

Permission - may | examine you today please? 

Exposure - limbs, chest and abdomen should be exposed. 

Reposition - Patient supine, at 450 head supported by pillow. 

Check if the patient is in any pain. 

General inspection - look around the bed for oxygen, medication especially inhalers. 
Observe the patient from the end of the bed, are they comfortable at rest? Ask them to 
take a deep breath in and out and to cough for you. 

Start by inspecting their hands. Look for digital clubbing, tar staining, peripheral cyanosis. 
Check the radial pulse for rate and rhythm. 

Measure the respiratory rate. 

Ask them to open their mouth to check for central cyanosis. 

Palpate for lymph nodes starting under the chin (submental lymph nodes), move along 
under the jaw (submandibular lymph nodes), round to the back of the head (occipital 
lymph nodes), then to the ear (pre and post auricular nodes) and finally down the neck 
palpating the cervical chain and onto the supraclavicular lymph nodes. 

Feel the trachea between the two clavicular heads to see if it is displaced. 

Inspect the chest looking for depth of expansion, and whether expansion is equal on the 
left and right Ask the patient to take a deep breath in and out whilst you are look for this 
to make it clear to your examiner what you are doing. 

Look carefully for scars on the front A good idea at this point is to ask the patient to sit 
up, and hold their hands out as if stopping traffic to assess for a Co2 retention flap. Whilst 
they are doing so you can look at their back for any thoracotomy scars you may have 
missed at the front. 

Palpate for equal chest expansion by placing your hands firmly on the lower rib cage with 
your thumbs in the middle, noting the distance the thumbs move apart on deep 
inspiration (normally >5cm). The excursion in the upper chest is in a 'bucket-handle' 
fashion. For the upper rib cage, simply place two hands on the anterior aspect of the 
chest as the rib cage here moves in a 'pump-handle' fashion. 

Palpate for tactile vocal fremitus by placing the edge of your hand on the chest asking the 
patient to say 99. Do this bilaterally to compare sides. 

Percuss starting at the top of the chest moving from side to side before moving to the 
next level to test resonance. 

Auscultate the chest at the same points as you percussed listening for the breath sounds, 
wheeze and crackles. 

Ask the patient to whisper 99 to test for vocal resonance, which is an alternative to the 
tactile vocal fremitus test mentioned above. 

Repeat this at the back. 

Finish your examination by having a look at any medication you saw. 
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Thank the patient, wash your hands and turn to the examiner and present your findings. 


1. Please present your findings 

Mr. Greenwood kindly gave me permission to examine his respiratory system I note that 
he occasionally gets short of breath and has a salbutamol and beclomethasone inhaler. 
He was comfortable throughout my examination with a respiratory rate of 16. | noted tar 
staining on his fingers suggesting that he smokes. On closer examination his chest was 
clear with equal expansion and normal percussion throughout. 


2. What is your differential diagnosis? 
Main diagnosis is COPD in a smoker of this age; however asthma is also a possibility. 


3. Who would you inform about this? 
| would inform an anesthetist, ideally the consultant who will be doing the case, 
otherwise the coordinating anaesthetic consultant and the operating surgeon. 


4. What further investigations would you arrange? 

A chest X-ray to rule out a preop pneumonia or underlying malignancy. 
Spirometry and respiratory function tests. 

A baseline ABG to identify preoperative pao2 and PaCo2. 


5. How could you try to reduce the risks in a patient with COPD about to undergo an 
operation? 

| would ask the GP to optimize medication before the operation and refer to a respiratory 
medic if necessary. 

Any infection should be treated before the operation. The patient should be encouraged 
to stop smoking. 

| would arrange chest physio before and after surgery to encourage excretion of excess 
mucus. 

In addition | would inform HOU in case more intensive care is required post operatively. 
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Shoulder Examination 


Mr. Alexander Charmer is 26 year old rugby player who has had recurrent dislocation of 
his right shoulder. Please can you 
examine his shoulders? 


Wash your hands. 

Introduce. 

Permission - please can | examine your shoulders? 

Exposure. 

Reposition - ask patient to stand. 

Look: 

Posture. 

Asymmetry. 

Muscle wasting. 

Scars. 

Swelling or deformity. 

Winging of the scapula. 

Inspect axillae. 

Feel: 

Temperature. 

Palpate joint glenohumeral line anteriorly and posteriorly. 

Palpate bony landmarks - SCJ, Clavicle, ACJ, Acromion process, Coracoid process, 
Proximal humerus, Scapula. 

Palpate muscle bulk of deltoid and trapezius. 

Feel for axillary lymph nodes. 

Move: 

Active and passive: Flexion/extension, Abduction/Adduction, Internal/External rotation. 
Special Tests: 

Rotator Cuff. 

Shoulder Apprehension Test. 

Impingement Test. 

Axillary nerve integrity. 

A positive apprehension test should make you suspicious of recurrent dislocations and 
therefore shoulder instability. 

Recurrent shoulder dislocations are associated with a Bankart lesion and Hill-Sachs lesion 
on shoulder radiographs. 

Bankart lesion - Injury to the anterior labrum, capsule and ligaments of the shoulder 
caused by recurrent dislocations. 

Hill Sachs lesion - An indentation on the posterolateral humeral head caused by its 
impaction against the anteroinferior glenoid rim during anterior dislocation. 

Shoulder instability associated with rotator cuff injury is more common in patients >35yrs 
and very common in patients »60yrs. However, if a younger patient has general laxity of 
their ligaments or repeated trauma to the shoulder then they too are at risk of rotator 
cuff injury. 

Management options for shoulder instability with Bankart tear +/= rotator cuff injury: 
Non-operative - Activity modification, NSAIDS, physiotherapy. 
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Operative - Arthroscopic or open repair. 


1. How would you complete your examination? 

Assess the neurovascular status of the upper limbs. 

Examine the neck and the elbows. 

Shoulder radiographs. 

+/- USS rotator cuff. 

+/- MRI shoulder. 

+/- CT shoulder - look at the degree of bone loss on the glenoid edge. 


2. Present your findings 

Mr. Charmer is a 26 year old rugby player who has asymmetry of the shoulders. The right 
shoulder appears to be lower than the left and he has reduced abduction of the shoulder 
to 60° and reduced external rotation to 40°. He demonstrates weakness against 
resistance when testing the supraspinatus, teres minor and infraspinatus rotator cuff 
muscles. He has a positive shoulder apprehension test. 


3. What is your diagnosis? 
Shoulder instability with rotator cuff injury involving the supraspinatus, teres minor and 
infraspinatus muscles. 


4. Is it common for patients of this age with shoulder dislocation to have an associated 
rotator cuff tear? 

No. It is more common above the age of 35 and very common »60yrs due to degenerative 
changes. 

Shoulder dislocation in someone of this age is usually associated with a labral tear (i.e. a 
bankart tear). 


5. So what could have caused the rotator cuff injury in this patient? 
Recurrent dislocation. 

Traumatic injury (higher risk due to general instability of shoulder). 
Excessive overuse - e.g. athletes. 

Tendinitis. 

Ligament laxity. 


6. What might you be looking for in this patient's shoulder radiographs? 
Dislocation, subluxation, Bankart lesion, Hill-Sachs lesion. 


7. What is a Bankart lesion? 
An injury to the anterior labrum, capsule and ligaments of the shoulder caused by 
recurrent dislocations. 


8. So what is a Hill-Sachs lesion? 

This is frequently seen together with a Bankart lesion. 

It is an indentation on the posterolateral humeral head caused by its impaction against 
the anteroinferior glenoid rim during anterior dislocation. 
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9. This patient's shoulder radiograph and MRI demonstrated a Bankart lesion with 
associated Hill-Sachs lesion and partial tears of supraspinatus, teres minor and 
infraspinatus. What are the possible management options? 

Non-operative - activity modification, NSAIOs, physiotherapy. 

Operative - arthroscopy or open surgery to repair the damaged ligaments/rotator cuff 
and Bankart lesion repair. 
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Spine examination 


You are the orthopedic SHO in clinic. Mrs. Warren, 80 years old, presents to you with a 
12 month history of upper back pain. Please examine her spine. 


INSPECTION 

Cervical Spine 

e Asymmetry in the supraclavicular fossae. 

* Presence of torticollis (where the head is pulled to the affected side with the chin tilted 
to the opposite). 

Thoraco-lumbar Spine 

* Assess thoracic curvature from the side - kyphosis is excessive convexity. 

Ask patient to bend forwards and try to touch toes, assessing change in curvature (i.e. 
mobility of the thoracic spine). 

* Look for prominent vertebral spine (e.g. fracture, tuberculosis). 

* Note lumbar curvature - flattening of the normal lumbar lordosis (concavity) caused by 
prolapsed intervertebral disc, osteoarthritis, infections, or Ankylosing Spondylitis. 

e Simian stance (flexion of spine/hips/knees) suggestive of spinal stenosis. 

* Increase in lumbar curvature -> normal in women, spondylolisthesis, secondary to 
increased thoracic curvature or flexion deformity of the hips (always screen test the hips 
when suspected). 

* Look for cafe au lait spots (neurofibromatosis), fat pad/hairy patches (spinal bifida), 
scarring (e.g. previous thoracotomy/spinal surgery). 

* Note presence of lateral curvature (scoliosis) - most commonly protective due to 
prolapsed intervertebral disc. Note whether shoulders/hips level. 

Check for mobility of scoliosis - sitting up -» bending forward. 

You ask her to stand upright. On inspection from the side she has a kyphosis of the 
thoracic spine, which does not change when patient bends forward. Inspection from the 
front and back shows no other postural abnormality or skin changes. She can walk 
normally. 


PALPATION 

Cervical Spine: 

* Palpate for tenderness in the midline working from the occiput distally. 

e Palpate the lateral aspects of the vertebrae assessing for masses/tenderness. N.B. most 
prominent spinous process is T1 (not the vertebra prominens of C7 which is the first 
discrete spinous process encountered). 

* Palpate the supraclavicular fossae (look for prominence of cervical rib, tumour masses, 
and enlarged cervical lymph nodes). 

* Palpate anterior structures of the neck including the thyroid gland. 

Thoraco-lumbar Spine: 

* Patient leans forward slightly, palpate for tenderness of lumbo-thoracic vertebral 
spines and lumbosacral junction and lumbar muscles. 

* Palpate sacro-iliac joints (mechanical back pain, joint infection). 

e Slide down to sacrum looking for step deformity. 

* Percuss down spine (tender in infections, trauma, and neoplasms). 

On palpation of the spine there is no focal bony tenderness or paraspinal tenderness or 
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masses. 


MOVEMENTS 

Cervical Spine 

* Flexion - normally the chin can touch the sternoclavicular joint (can record the chin- 
chest distance). 

* Extension - normally the plane of the nose and forehead should be nearly horizontal. 

* Lateral Flexion - normally the ear should almost touch the shoulder. 

e Rotation - normally the chin should fall just short of the plane of the shoulders. Can feel 
for crepitus at this stage (common finding in cervical spondylosis). 

Thoraco-lumbar Spine 

* Flexion (touch toes) - watch for compensatory hip flexion. Measure fingers-floor 
distance or Schober's method (this involved marking points 5cm below and 10cm above 
LS, asking patient to touch toes without flexing the knee, and measuring the change in 
distance between the marked points. Normally this change should be greater than 5cm). 
* Extension (lean back). 

e Rotation - ask patient to sit on bed with arm folded across chest and turn upper body. 
* Lateral flexion - assess how far the hand can reach down the ipsilateral thigh. 

e Straight leg raise - with the patient supine, ask them to actively raise their straight leg in 
the air. It is a test for nerve root impingement and is positive if they have shooting pain in 
the ipsilateral leg when it is raised to greater than 45 degrees as the sciatic nerve is being 
stretched. 

She can move her neck through flexion, extension, lateral flexion, and rotation without 
difficulty. She is limited in forward and lateral flexion of the back, reaching only to her 
thighs. Rotation is limited. She can straight leg raise without difficulty. 

At this point thank your patient, ask her to re-dress, and turn to present your findings to 
the examiner. 


t. Please present your findings. 

This 80 year old lady presented to the orthopedic clinic today with a 12 month history of 
back pain. | examined her spine and found a fixed kyphosis of the thoracic spine, which 
was not tender to palpation but she was limited in terms of flexion, lateral flexion, and 
rotation of the thoraco-lumbar spine. Otherwise she had normal appearance and 
movement of the rest of the spine today. 


2. How would you like to complete your examination? 

| would like to perform a full examination including the cardio-respiratory system to look 
for signs of kyphosis related complications e g. restriction in ventilation, and examine her 
peripheral neurology to ensure there is no neurological compromise. 


3. Provided that these examinations were normal, what is your differential diagnosis for 
this lady's presentation? 

Thoracic kyphosis secondary to osteoporotic fracture, spondylosis, bad posture, cancer, 
or tuberculosis. 


4. What investigations would you request? 
A postero-anterior and lateral x-ray of the thoracic spine to assess for bony abnormality 
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e.g. fracture, metastatic deposit If abnormal then may require further imaging e g 
computed tomography or magnetic resonance imaging. 

Blood tests to assess for infection, or anaemia. 

Bone density scan to assess for osteoporosis. 


N.B. the tests you order must relate to the differential diagnosis you have offered in the 
previous questions. 
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Stoma Examination 


Mrs. Flint is a 68 year old lady who has undergone abdominal surgery and has a stoma. 
Please examine this patient's stoma. 

Introduction. 

Wash your hands. 

Introduce yourself. 

Permission - may | examine you today please? 

Ask for a nurse chaperone. 

Ensure adequate privacy. 

Exposure - abdomen adequately exposed. 

Reposition - lie patient flat with one pillow. 

Ask the patient if they have any pain. 

Inspection 

Inspect from the end of the bed and the patient's right hand side. 

-Site: quadrant. 

-Scars. 

-Contents - liquid stool (ileostomy), formed stool (colostomy), urine (ileal 
conduit/urostomy/nephrostomy). 

-Output - high, normal, low (high output is associated with ileostomies). 

-Lumen - single (end stoma) or double (loop stoma). 

-Type - Spout (ileostomy) or flush (colostomy). 

-Stoma health - pink, necrotic ulcerations, stenotic. 

-Surrounding skin - erythematous, excoriation (usually as a result of ileostomy output). 
-Retracted or prolapsed. 

-Parastomal herniation - ask the patient to lift their head off the bed. 

Palpation 

-Digital stoma examination: remove bag and insert your finger into the stoma to assess 
for patency and any stenosis. 

-Transilluminate to assess mucosa for ulcerations. 

-Reattach the bag, thank the patient and wash your hands. 

Further considerations 

-Abdominal examination. 

-Inspect perineum for scars and patency of anus. 

-Assess stoma position when standing and sitting. 

A Hartmann's Procedure is the surgical resection of the rectosimoid colon with formation 
of an end colostomy and a distal rectal stump to manage emergency presentations of 
obstructing/perforated left sided colon cancer or perforated diverticulitis. 

Primary anastamosis is avoided due to high failure rate associated with co-existent 
inflammation/peritonitis. 

A stoma is the Greek word meaning 'mouth' or 'opening' created to connect a portion of 
the body cavity to the external environment. 


1. What would you do to complete your examination? 
Abdominal examination. 

Inspect perineum for scars and patency of anus. 
Assess stoma position when standing and sitting. 
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2. Please present your findings 

Mrs. Flint has a single lumen stoma in the left iliac fossa. The stoma itself looks healthy 
and is flush with the skin. There is no surrounding skin irritation. The stoma bag is empty 
and | am unable to comment on the stoma output rate. There is an associated parastomal 
hernia and a midline laparotomy scar. 


3. Can you put all of this together to explain what has happened to Mrs. Flint? 
My findings are consistent with an end colostomy as a result of a Hartmann's procedure. 


4. Why is this patient likely to have had this operation? 

This procedure is carried out after emergency resection of rectosigmoid lesions. The 
proximal end of bowel is made into an end colostomy to defunction the distal bowel. The 
remaining distal rectal stump is over sewn. 


5. What are the two likely pathologies requiring a Hartmann's procedure? 
Obstructing/perforated left sided bowel cancer. 
Perforated diverticulitis. 


6. Why didn't she have a primary anastomosis? 
Primary anastomosis is unfavorable due to local inflammation, faecal 
contamination/peritonitis making it more likely for the anastomosis to fail. 


7. What is a stoma? 
A stoma is the Greek word meaning 'mouth! or 'opening' created to connect a portion of 
the body cavity to the external environment. 


8. How are stomas classified? 
Loop v End. 

Temporary v Permanent. 
Anatomical site. 


g. If the stoma was in the left upper quadrant, what type of stoma is it likely to be? 
Transverse loop colostomy. 


10. What is important to consider when sitting an abdominal stoma? 
It needs to be: 

Away from bony prominences, dominant skin folds and scars. 

Within the rectus abdominus muscle. 

Away from the belt line. 

Visible to the patient. 

Supplied with good vasculature. 

Ensure to mark the site with the patient sitting and standing. 


11. What are the possible complications of a stoma? 
Early. 

Ischemia/necrosis. 

High output +/- electrolyte imbalance. 
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Retraction. 
Obstruction. 
Late. 
Obstruction. 


Stoma retraction or prolapsed. 


Stenosis of the stoma. 
Parastomal hernia. 
Parastomal granulomas. 
Mucocutaneous separation. 
Fistula formation. 
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Submandibular Gland Examination 


You are the SHO in ENT clinic. Your next patient is Miss Carter who has been suffering 
with intermittent swelling underneath the jaw. The swelling appears to be associated 
with mealtimes. Please examine Miss Carter. 


Wash your hands. 

Introduce yourself. 

Permission - may | examine you today please? 

Exposure - neck and upper chest exposed. 

Reposition - Patient sat in a chair with room for you to examine from behind. 

Ask the patient if they have any pain. 

You are looking for: 

Skin changes - erythema. 

Scars. 

Swellings - site, size. surface, shape. 

Asymmetry of lower lip - marginal mandibular weakness. 

Inspect intraorally: 

Ask the patient to lift their tongue up; inspect the floor of the mouth for any signs of 
inflammation, pus, visible stone or thickening of the ducts or any swellings/cystic lesions 
(ranula). 

Look for any evidence of dental infection, or a primary carcinoma which may give rise to 
submental/submandibular lymphadenopathy. 


On palpation of the neck you do not feel any masses or lumps. There is no tenderness. 
The duct feels normal and you cannot palpate any intraductal stones. There is no 
lymphadenopathy. 

On palpation: 

Check whether it is tender. 

Submandibular gland. 

Palpate the submandibular region checking the temperature with the back of your hand. 
If there is a submandibular swelling, comment on size, shape, compressibility, 
transilluminability, pulsatility, fluctuancy, mobility. 

Also, determine the relationship of the swelling to the mylohyoid muscle by asking the 
patient to push their tongue against the roof of their mouth. 

Regional lymphadenopathy. 

Feel level I-VI nodes for regional lymphadenopathy. 

Bimanual palpation of the submandibular gland. 

Ask for gloves 

Bimanually palpate the gland and duct through the floor of the mouth. 
Submandibular glands are ballotable, whereas submandibular lymph nodes are not. 
Assess whether the duct is thickened. 

Tongue. 

Test sensation and mobility of tongue to assess lingual and hypoglossal nerves for 
malignant infiltration. 

Thank the patient and wash your hands. 


442 


1. What would you do to complete your examination? 
| would examine the contralateral side and the parotid glands 


2.What is your diagnosis? 
Submandibular calculus, given the intermittent nature of the swelling and its association 
with mealtimes. 


3. What else might cause a submandibular swelling? 

-Inflammatory: submandibular lymphadenopathy/lymphadenitis, Ludwig's angina. 
-Neoplastic: pleomorphic adenoma, lymphoma. 

-Developmental: ranula, plunging ranula, dermoid cyst, cystic hygroma. 


4. Anatomically, where is the submandibular gland? 
There are two glands beneath the jaw. They are wedged between the body of mandible 
and mylohyoid muscle. 


5. Where does Wharton's duct open into? 
The submandibular ducts open into sublingual papilla on either side of the lingual 
frenulum. 


6. What imaging could you use to confirm diagnosis? 
Plain-film radiography of the floor of the mouth. 

USS. 

Sialography. 

Scintigraphy. 

CT. 

MR. 


7-Can all submandibular calculi are visualized on a radiograph? 
90% are radio-opaque. 


8. What are the treatment options? 

Non-operative management. 

Suck on citrus fruits to increase salivation to promote expulsion of stone. 
Increased fluid intake. 

NSAIDs. 

Bimanually massage the duct to express the stone. 

Operative management. 

Sialoendoscopy and basket retrieval of stone. 

Sialotomy which involves canulating the duct to remove the stone. 
Marsupialization of Wharton's duct. 

Submandibular gland excision if chronic. 


9. Does the patient require a general anaesthetic for all stone removal procedures? 


No, if the stone is visible, a small incision can be made near the stone under local 
anaesthetic. 
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Thyroid Examination 


Mrs. Rosser, a 67-year-old lady, has noticed a lump in their neck. Please examine her 
neck and present your findings. 


Wash your hands. 

Introduce yourself. 

Permission - may | examine you today please? 

Exposure - neck and upper chest exposed. 

Reposition - Patient sat in a chair with room for you to examine from behind. 

Ask the patient if they have any pain. 

General Inspection - you are looking for clues about thyroid status such as a tremor, eye 
signs, and any obvious scars, respiratory distress e.g. stridor. 

Like in your other examinations, start at the hands. Sweating, a tremor, thyroid acropachy 
and palmar erythema can occur in hyperthyroidism. 

Feel the pulse for bradycardia or tachycardia and AF. 

Move to the neck 

Inspect the whole neck from the front side and back. You are looking for swellings and 
scars. 

Hand the patient a glass of water and observe the neck closely as they take a drink, 
paying particular attention to the movement of any swelling with swallowing. If the lump 
moves with swallowing it is related to the thyroid. 

Ask the patient to stick out their tongue. If this produces movement it suggests the lump 
is a thyroglossal cyst. 

Palpate the next from behind after explaining what you are about to do 

and asking if their neck is tender. 

Start with the thyroid gland. The neck is in slight flexion, and it is best to push one side 
over to the midline and palpate the other side with your other hand as this makes the 
lobe more prominent. Feel both lobes and the isthmus, noting any swelling. Try to 
distinguish if the swelling is smooth or not, its size, shape and whether is it tender. Ask 
the patient to take another sip of water and assess whether the lump moves up on 
swallowing. 

Palpate the cervical lymph starting under the chin (submental lymph nodes), move along 
under the jaw (submandibular lymph nodes), round to the back of the head (occipital 
lymph nodes), then to the ear (pre and post auricular nodes) and finally down the neck 
palpating the cervical chain and onto the supraclavicular lymph nodes. 

For any lump you find it is important to assess its relationship with surrounding 
structures, for instance whether it is fixed to the skin, muscle, or trachea. 

Percuss the sternum - dullness could indicate retrosternal extension. 

Auscultate for a thyroid bruit. 

Now look for signs of eye involvement. 

Exophthalmos is best observed from above - the sclera is visible around the iris. 

Test eye movements from the front looking for ophthalmoplegia (abnormal eye 
movements) and lid lag (the upper eyelid lags behind the eye when looking from up to 
down. 

Finish your examination by looking for pretibial myxoedema and a proximal myopathy by 
asking the patient to stand up without using their arms. 
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1. How would you finish your examination? 

| would finish my examination by fully assessing thyroid status, checking their 
observations and looking for pretibial myxoedema and a proximal myopathy by asking 
the patient to stand without using their arms. 


2. What is your differential diagnosis? 

This lady has a right sided thyroid mass. Because it is irregular and one sided, it is most 
likely to be a thyroid neoplasm. My differential includes a multinodular goiter, thyroiditis, 
Grave's disease, and possibly iodine deficiency. 


3. How would you manage this patient? 
| would perform a triple assessment, taking a history as well as my examination; arrange 
an ultrasound and a fine needle aspiration or a biopsy. 


4. What types of thyroid malignancy are there? 
The commonest thyroid malignancy is the papillary carcinoma. Others include follicular, 
medullary, anaplastic and lymphomas. 


5. Can you name a histological feature that is pathognomic for papillary thyroid cancer? 
Psammoma bodies. 
These are formed by a spiral of calcium seen in papillary thyroid cancers microscopically. 


6. Her FNA comes back showing a follicular cell tumour. The report says "unable to 
differentiate carcinoma from adenoma". Why is this? 

Follicular carcinomas are differentiated from follicular adenomas as they invade the 
tumour capsule or surrounding vessels. Therefore histology rather than simply cytology is 
needed. 

A follicular thyroid adenoma seen macroscopically 


7. What is the difference between cytology and histology? 
The key difference is that histology assesses the cells within the tissue architecture, 
whereas cytology assesses the cells only. 


8. What is the next step in the patient's management following this histological 
result? 

This lady needs to be discussed in the MDT and worked up for a total or 
hemithyroidectomy 


9.Ligation of which vessel is most associated with recurrent laryngeal nerve 
injury? 
The inferior thyroid artery. 
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CHAPTER 7 


COMMUNICATION SKILLS 


* Angry patient. 

e Anxious mother. 

* Assessing confusion. 

* Breaking bad news. 

* Consent for colonoscopy. 

* Consent Form 4. 

e Consent for oesophago-gastro-duodenoscopy (OGD). 
* Discussion of Do Not Attempt Resuscitation (DNAR) orders. 
e Explaining a procedure. 

e Haematuria. 

* Hidden diagnosis. 

e Jehovah's Witness. 

e Leg pain, claudication. 

e Liverpool Care Pathway. 

e Making a referral. 

e Radiology request. 

* Self-discharge. 

e Telephone referral. 
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e 
Angry patient 
You are the orthopaedic core surgical trainee on call, and you have been asked to see an 
angry patient in A&E. He fractured his olecranon 4 days ago and has been waiting to 
hear when to come in for the trauma list, but no-one has been in touch since. He is on 
the trauma board and you are aware of the case but there have been a large number of 
neck of femur fractures which had to be operated upon more urgently. He does not yet 
have a set date for surgery. 


e Saying sorry is a crucial step in dealing with an angry patient (even if it is not your 
fault!). It does not admit liability, but expresses empathy for the other person's situation. 
It quickly diffuses the situation and allows you to get to the bottom of the problem. 

* If you can, it is useful to offer the patient some reassurance that you will look into the 
problems (in this case that he had not been contacted) and try to ensure it doesn't 
happen again. 

* Ensuring that you have the correct contact details reassures the patient that you intend 
to contact him, and also eliminates a common source of error in taking down wrong 
numbers. 


Introduction- clear definition of role as on-call doctor. 

Candidate: 

Hello, my name is Dr Joe, | am the on-call orthopaedic core surgical trainee. How can | 
help? 

Patient: 

My name is Christopher Biggins. I've been waiting to hear from you about my elbow 
operation and no-one has called me in 4 days! | read on the internet that you can't 
operate after two weeks. The care has been absolutely negligent. I'm going to contact 
the patient advice and liaison service team to complain. 


Use the ward "sorry" early on in the consultation. 

Clarifies what has happened from the patient's perspective. 

Candidate: 

| am very sorry that you have not been contacted sir. Can you please tell me a bit more 
about what happened to your elbow? 

Patient: 

Well, | was cycling two weeks ago and fell off my bike landing on my elbow. | came to 
A&E and was seen by a doctor who sent me home in a sling explaining that | need an 
operation and would be contacted later that day. l've been trying to get in touch with the 
orthopaedic team on the phone but nobody seemed to be able to help me. 


Respond with empathy to his situation. 

Candidate: 

I'm sorry that you haven't heard from us since then and haven't been able to get in 
contact with us. 

Patient:| haven't been able to work, my employer is getting frustrated with me. When am 
| going to get my operation? 
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Explains calmly why he has not yet been called in for an operation. 

Candidate: 

I'm sorry that we have not been able to offer you an operation yet. We have had a large 
number of emergency cases in the last few days which had to be prioritised. | promise 
that we are doing our best to offer you an operation as soon as possible but | cannot give 
you a date here and now. 

Patient: 

| appreciate that you have had a very busy few days with emergency cases, but | should 
have been kept informed of this. | haven't been able to work for the last few days. | need 
to be able to keep my employer updated too. 


Leaves patient with a clear plan of action 

Candidate: 

| can only apologise. We should certainly have contacted you to explain the situation and 
keep you updated | will discuss this at tomorrow's trauma meeting with the whole team 
present and try to ensure that this does not happen again. 

Patient: 

Thank you. When will you know when I am likely to have my operation? 


Does not make things up to falsely reassure patient. 

Ensures that he has correct contact details for the patient. 

Candidate: 

Unfortunately we don't have any space on today's operating list. | will discuss your case 
with the consultant and contact you via telephone this evening to update you. Can | 
ensure that we have the correct contact details for you? 

Patient: 

Yes. My number is 793751. 


Asks final question to determent if patient has any more enquiries. 

Candidate: 

Thank you for your patience sir, and | will contact you myself this evening to give you an 
update. Is there anything else you would like to ask at the moment? 

Patient: 

No. Thank you doctor. 
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Anxious mother 


Mrs Kelly is the 40-year-old mother of Tom a 7-year-old child that is currently being 
operated on for a possible splenic rupture. He was with his father when he apparently 
fell from a climbing frame .Please talk to her about her child. 


Why wasn't I called about this before Tom was taken for his operation?! 
Mrs Kelly, | am very sorry that you haven't been contacted before now. am Nadeem, one 
of the surgical doctors. Can | ask what you know about what has happened to Tom? 


In some stations you are thrown right into the action, and have to respond 
appropriately "withou t any warning. The best approach is to act naturally, if the 
actress is angry, apologise, and try to find out more about what is happening, so that 
they can lead you through the station and to where you will score marks. 


| received a call an hour ago from my ex-husband telling me that Tom had fallen off a 
climbing frame and was now having an operation. | have rushed in to see him but he's 
already been taken away for the operation. WHAT IS GOING ON?! 

Mrs Kelly, you are right, Tom apparently fell off his climbing frame and has seriously hurt 
himself. | apologise again that you weren't able to see Tom before he was taken to the 
operating theatre, but unfortunately the case was an emergency, and therefore we could 
not wait until you had arrived. 


What operation is he having? 
The scan we did when Tom first came in suggested that he has suffered a ruptured 
spleen, an organ in the abdomen. He is having an operation to repair this. 


Could he die? 

A ruptured spleen is a serious condition, and that is why we acted so quickly in getting 
Tom into the operating theatre. He is now in very good and experienced hands, and we 
hope he will do well. However, his condition remains serious, and there is a possibility he 
could die from his injury. 


When delivering bad news, in an OSCE as in real life, it is essential to deliver a warning 
shot first. After this, it is best to be up front with the information rather than skirting 
around the subject. 


What has David, my ex-husband told you? 

He has told us that he was in the garden when Tom's suddenly called out in pain, as he 
had fallen from a height from a climbing frame. He was complaining of abdominal pain, 
and because David noticed a big bruise on the side of Tom's chest he called an 
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ambulance. Has anything like this happened before? 


A good candidate will be able to pick up on the lead the actress is giving them. In an 
OSCE if the actress has taken the scenario in a new direction, it will normally be for a 
reason. Let her lead you towards the marks. 

The scenario could be testing your ability to recognise a possible non accidental injury. 


No, nothing, but... 

David and | went through a difficult divorce recently, brought about because he is 
always stressed and drinks too much. He is a good father and would never hurt Tom but 
I am concerned that he might not have supervised him properly due to his drinking. 
You wont tell anyone this will you? 

| will have to share this information Mrs. Kelly. In any case like this we need to take extra 
recautions to ensure that your child is going to be safe. 

There are standard procedures we need to take. These include finding out more about 
Tom's situation at home and we would ask you to help us with this. 

| need to involve anamed child protection consultant, and we routinely involve child 
protection services to make sure that everything we do is in Tom's best interest. 

Do you have concerns about your husband? 


In child protection cases, a doctor's primary responsibility is to the well being of the 
child or children concerned. Never delay taking emergency action. 

" When concerns about deliberate harm to children or young people have been 
raised, doctors must keep clear, accurate, comprehensive and contemporaneous 
notes. This must include a future care plan and identify the individual with lead 
responsibility. 

When a child is admitted to hospital a named consultant must be given overall 
responsibility for the child protection aspects of the case. 


No, I guess | am just anxious. What happens when Tom gets out of the operation now? 
Our first priority is Tom's medical care, ensuring he makes a good recovery. 

We can't discharge him until we have undertaken a full examination, and made sure that 
his GP is aware that there may be concerns. We would like to talk to you and your 
husband further to build up a complete picture of Tom's life. 

We will wait until Tom is out of his operation to do this if that's ok. 


When concerns about deliberate harm to children or young people have been raised, 
doctors must keep clear, accurate, comprehensive and contemporaneous notes. This 
must include a future care plan and identify the individual with lead responsibility. 

Any doctor seeing a child who raises concerns must ensure followon care. In particular, 
children must not be discharged from hospital without a full examination. This should 
occur within 24h unless doing so compromises the child's wellbeing. 


Ok, I understand this, I just really want my boy to be ok. 
He's in good hands, and I'll let you now as soon as | hear anything. Do you have any other 
questions? 
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| am here if you need to discuss anything, please just let the nurses know and they will 
contact me. 


What the actress was told 

Name Sarah Kelly 

Attititude: Very anxious and a little angry. 

What you know: You received a call an hour ago from your ex-husband telling you that 
Tom, your 7-year old-son, had fallen off a climbing frame and was now having an 
operation. You have rushed in to see him. You have no idea what is going on and are 
anxious for information Responses: First words should be "why wasn't I called about this 
before Tom was taken for his operation?" If the explanation is good, they apologise and 
they tell you that the operation was done as an emergency therefore there wasn't time 
to call you. You should then calm down, otherwise remain angry and get angrier until 
they apologise. Ask information about the procedure and ask him if there are risks. If 
appropriate, ask "could he die?" Appear upset, and leave a gap of silence. The candidate 
should respond appropriately by allowing this silence. After around a 20 second silence, 
you should ask what your ex-husband has told them. If prompted, mention that you have 
gone through a difficult divorce recently, brought about because he is always stressed 
and drinks too much. He is a good father and would never hurt the child but you are 
concerned that he might not have supervised Tom properly due to his drinking. Ask what 
the candidate will do with that information and ask them to keep it to themselves. Ask 
when you can take him home if everything is OK. Close by explaining that you understand 
and will wait until Tom is out of theatre. If they offer to talk to you again later, thank 
them. 
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Assessing confusion 


Mrs Joy is an 84-year-old lady who has hypertension but was otherwise fit and well. She 
is due to have an elective hip replacement tomorrow and has been admitted to the ward 
for reassessment. The nurses have called you because they are concerned that this lady 
is confused, and have spoken to her daughter, who tells them the patient is not 
normally confused. Assess this patient's confusion and answer some questions from the 
examiner. 


Please assess this patient's confusion 
Hello Mrs Joy, | am James one of the surgical trainees. How are you today? 


Establish a rapport by asking an open question - this allows them to talk, sets the scene 
for you and points to where the marks are going to be. 


| am ok, but don't really know where | am. 
Would you mind if | asked you some questions to test your memory? 


Yes of course 

How old are you? 

What time is it to the nearest hour? 

Can you remember this address? 24 West St. | will ask you this at the end. 
What year is it? 

What is the name of this place? 

What is my job? And what is the job of this person (e g. a nurse)? 
What is your date of birth? 

When did WW2 end? 

Who is the current prime minister? 

Can you count backwards from 20-1? 

What was that address | asked you to remember? 


These questions form the abbreviated mental test questionnaire. 
This is a commonly used but blum way of assessing a persons confusion. 
You should remember these 10 questions for the exam. 


Mrs Joy knows that her age is 84, 

She doesn't know the hour, or remember the address. 
She thinks it is 2020. 

She believes she is in her house. 

She doesn't know what you or the nurse does. 

She correctly states her date of birth is 07/07/1928. 
She has forgotten when WW2 ended. 

Does not know the current prime minister. 

And fails to count backwards from 20. 
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What is her ATMS? 
Mrs Joy's AMTS is 2 


What would you do next? 

| would take a history from the patient, the notes, family members and her GP and 
perform a thorough systemic examination. 

My initial investigations would include a urine dip and MSU, blood tests including 
inflammatory markers, haematinics and thyroid function tests. 

Imaging should be arranged, firstly a chest X-ray and then a CT head if there are any 
neurological signs, or after other investigations return as negative. 

| would consider asking the medical registrar to see the patient to either take over care or 
give appropriate advice. 


You should know how to investigate pre and post operative confusion, but it is ok to 
acknowledge that if is not a surgical problem, you may need help from your medical 
colleagues. 


Should the operation go ahead? 

No. The operation is non urgent, therefore it can be postponed until the cause of the 
confusion has resolved. | would talk to my consultant and the anaesthetist in charge of 
the case to inform them of the confusion and ask their advice before cancelling it. 


NICE advice: 
In a confused patient about to undergo an operation, it is important to postpone the 
operation if it is at all possible until the confusion has been investigated. 


What is your differential diagnosis? 

My main differential for this lady's acute confusion is a urinary tract infection. Other 
causes include other sources of infection, metabolic abnormalities such as renal or 
hepatic failure, hypoglycaemia and hyperthyroidism, hypoxia, hyperthermia, vitamin 
deficiency such as thiamine deficiency, medication such as steroids, opiates or other 
sedating medication, and being in an unfamiliar environment on the background of 
dementia. 


What the actress was told 

Name: Wendy Smith 

Attitude: Confused, pleasant 

What you know: You think you are at home and the doctor has come to see you. You 
don't know why you would be in hospital as you feel very well. You sometimes have 
difficulty walking because of pains in your hip, but it's not bothering you at the moment. 
You have no other medical problems that you know of, and you think you take no pills. 
Responses: You know your date of birth, but are unable to answer any of the other 
memory questions you are asked. You have no weakness in your arms or legs. If asked, 
say that you think you have had pain when you last spent a penny (urinated). 
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Note: When assessing a patient's confusion in the OSCE it is important to start like any 
consultation, and ask an open question, allowing the actor to point you in the right 
direction. 

The AMTS was introduced in 1972 as a tool to rapidly assess delirium or dementia in the 
elderly A score of < 6 suggests a significant cognitive deficit, although further tests are 
needed to delineate the cause further. 

The questions are: 

How old are you? 

What time is it to the nearest hour? 

Can you remember this address? 24 West St. | will ask you this at the end 

What year is it? 

What is the name of this place? 

What is my job? And what is the job of this person (e.g. a nurse)? 

What is your date of birth? 

When did WW2 end? 

Who is the current prime minister? 

Can you count backwards from 20-1? 

What was that address | asked you to remember? 

To fully assess a confused patient you must take a history and collateral history, for 
instance from her family, or the GP You need to know her premorbid state, how rapidly 
she has declined, and associated symptoms. A fully examination is necessary. 

Tests to aid your diagnosis include a septic screen consisting of bedside observations, 
inflammatory markers, urine dip and chest xray, and a confusion screen consisting of 812 
and folate, thyroid function and a CT head. 

Involving the medical team would be important if you felt that you couldn't find a simple 
easily reversible cause. 

The commonest differential for this lady's acute confusion would be a urinary tract 
infection however other causes include other sources of infection, metabolic 
abnormalities such as renal or hepatic failure, hypoglycaemia and hyperthyroidism, 
hypoxia, hyperthermia, vitamin deficiency such as thiamine deficiency, medication such as 
steroids, opiates or other sedating medication, and being in an unfamiliar environment on 
the background of dementia. 
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Breaking bad news 


Mrs Balotelli has terminal lung cancer that has spread to brain and bone. After 
discussion in the MDT it was decided that the only treatment option was palliative 
chemotherapy. Your consultant Mrs Murphy a thoracic consultant surgeon has 
completed a Do Not Attempt Resuscitation order due to likely futility of any attempt at 
CPR. You are asked to speak to the patient's family who is unaware of the diagnosis or 
the DNAR order. You must give the diagnosis and inform her of the DNAR order and the 
reasons behind it. 


| am Mrs Balotelli's daughter, thank you for coming to speak to me, how is she? 
Hello, nice to meet you, | am Fay the surgical SHO. Can | start by finding out what you 
know about your mother's condition? 


Establish a rapport by asking an open question - this allows them to talk, sets the scene 
for you and points to where the marks are going to be. 


| know she is under investigation for a lump in the chest, which | realize might be cancer. | 
pray it is not. 

Otherwise she appears to be weaker than she used to be, and has lost weight but | am 
unaware of any other problems. 

Can you tell me what the diagnosis is? | have permission to hear it without my mother 
being here, from her I can tell you the diagnosis as your mother's scans were recently 
discussed in the multidisciplinary meeting. Would you like me to arrange for anyone else 
to be present? 

No, there isn't anyone really. Is it bad news? 

Unfortunately it is bad news. 

You mother has lung cancer that has spread to her brain and to bone. 

There is nothing we can do to cure her of this. 


When delivering bad news, in an OSCE as in real life, it is essential to deliver a warning 
shot first. After this, it is best to be up front with the information rather than skirting 
around the subject. 

Remember to leave a silence after delivering the news, and wait for them to speak first. 


The patient's relative is visibly upset. In the OSCE how would you deal with this? 
| would leave a silence, offer a tissue if needed, and wait for the relative to speak first. 


When delivering bad news, in an OSCE as in real life, it is essential to deliver a warning 
shot first. After this, it is best to be up front with the information rather than skirting 
around the subject. 

Remember to leave a silence after delivering the news, and wait for them to speak first. 


Why can't you just chop out the lung cancer? 
Unfortunately removing the lung tumour would not help as the cancer has moved to the 
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brain and bone, and the experts have agreed that she would not respond to 
chemotherapy or radiotherapy. 

How would you inform the relative of the DNAR order? 

Because her prognosis is so poor, we feel that we shouldn't be trying to do anything too 
aggressive for her as it is likely to do more harm than good In particular, if she stops 
breathing, we feel that trying to resuscitate her would not be in her best interests. 
Because of this, the consultant has signed a do not attempt resuscitation order. 

What do you think about this? 


| completely disagree with that and I want it changed. | want my mother to have all 
possible treatment, | don't want her to die! 

| understand that. We don't want her to die either. 

The decision to not resuscitate does not mean that we wont treat your mother. If she 
were to suffer any complication such as an infection, that we were able to treat then we 
would, of course, do so. It means that if her heart stops beating then we wouldn't try to 
restart it, as doing so is very unlikely to work and he quality of life would be poor were 
she brought back. 


Isn't it my legal right as her daughter to decide if my mum gets resuscitation or not? 

In this case it is actually the doctors who legally have to decide what treatment is best. 
We take into account her view, and the views of her relatives, but if we know that giving 
a treatment is not going to work, then we have to judge that it is not in her best interests. 


| understand. | know my mother, and she wouldn't have wanted the resuscitation if it 
wasn't going to do her some good. 

Thank you. | am always here if you want to talk to me again, just ask the nurse and she 
will contact me. 


What the actress was told 

Name: Francesca Balotelli 

Attitude: Very anxious about your mother, and would like her to have maximal treatment, 
but don't want her to suffer. 

What you know: Your mother is under investigation for a lump in the chest, which you 
realize might be cancer, but have hope it is not. 

Otherwise she appears to you to be weaker than she used to be, and has lost weight but 
you are unaware of any other problems. You had an aunt who died of lung cancer last 
year, and are concerned that your mum will too unless she receives surgery. 

Responses to the candidate: Open with "How is she?" in an anxious manner. When told 
the diagnosis, ask why can't they just chop out the lung cancer? Understand if you are 
told that removing the lung tumour would not help as the cancer has moved to the brain 
and bone, and that the experts have said that she would not respond to chemo or 
radiotherapy If DNAR order not mentioned, prompt with "what happens if she were to 
stop breathing?" When told about the DNAR order, indicate that you disagree and want it 
changed, as you want your mother to receive all available treatment. If not mentioned, 
say surely it's my legal right to decide if my mum gets treated. Be angry until they explain 
that DNAR does not mean that she will not be treated, and that complications such as 
infections etc will still be treated. Understand if told that the DNAR order only applies if 
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your mother's heart stopped beating. Express that if it won't cure her, then your mother 
wouldn't have wanted to be treated. Thank the doctor if appropriate. 

Note: 

How to score empathy points: 

Remember to be natural and don't use every suggestion here by rote each time. Be 
sensitive to the situation and act appropriately. 

Allow appropriate pauses. 

Do not be afraid of silences. 

Offer to return later if they would prefer. 

Respect their point of view, and establish the reason for it if you disagree. 

Offer to put them in touch with further support. 

DNAR guidance from the joint statement from the British Medical Association, the 
Resuscitation Council (UK) and the Royal College of Nursing October 2007 

"Clinicians should ensure that those close to the patient, who have no legal authority, 
understand that their role is to help inform the decisionmaking process, rather than being 
the final decision-makers. Great care must be taken when people other than the patient 
make or guide decisions that involve an element of quality-of-life assessment, because 
there is a risk that health professionals or those close to the patient may see things from 
their own perspective and allow their own views and wishes to influence their decision, 
rather than those of the patient. 

These considerations should always be undertaken from the patient's perspective. The 
important factor is whether the patient would find the level of expected recovery 
acceptable, taking into account the invasiveness of CPR and its low likelihood of success, 
not whether it would be acceptable to the healthcare team or to those close to the 
patient, nor what they would want if they were in the patient's position. 

Doctors cannot be required to give treatment contrary to their clinical judgement, but 
should be willing to consider and discuss patients’ wishes to receive treatment, even if it 
offers only a very small chance of success or benefit". 
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Consent for colonoscopy 


You have been asked by your consultant to consent Mr Mead, a 59 year old, for a 
colonoscopy. When you read through the clinic notes, you see that he has been 
suffering with PR bleeding and weight loss over the past 2 months. 


Candidate: 

Hello Mr Mead, | am Mr Roberts' SHO and I have been asked to talk to you about an 
investigation he would like to arrange for you. Can | just start by asking you what you 
understand so far? 

Actor: 

Sure, no problem. From what | gather, Mr Roberts wants to use a camera to have a look 
into my bowel to see where the bleeding's coming from. 


Yes that's right. The camera test is called a colonoscopy. It is a camera, known as an 
endoscope, which is inserted through the back passage and into the large bowel. (You 
can draw a quick diagram to demonstrate this). The camera then relays the image onto a 
TV screen so we can have a look inside and see what may be causing your symptoms It is 
a very accurate way of looking at the lining of the bowel to see if there is any disease. 
We may also need to take some tissue samples from the lining of bowel to help us with 
our diagnosis. Normally this doesn't hurt. 

Does that make sense so far? 

Actor: 

Yes it does, it doesn't sound particularly pleasant! Will | be awake for the procedure? 


Candidate: 

| can appreciate that No, you will be given sedation and analgesia. 
Actor: 

Are there any alternatives to having this done? 


Candidate: 

Yes, a barium enema is an alternative, which involves the insertion of contrast solution 
into the back passage and X rays are then taken. 

However, this does not provide as much detail as an endoscopic investigation and we 
cannot take tissue samples for analysis. 

Actor: 

Oh right, | better have the colonoscopy then. Are there any risks? 


Candidate: 

No procedure is without risk. The risks are: 

- Bleeding from the site of the tissue sampling. Usually this stops on its own and if it 
doesn't it can be treated with cauterisation or injection treatment.The risk is 1 in 200. 

- The sedation can sometimes cause breathing or blood pressure problems so this is 
monitored closely following the procedure. 

- A more serious risk is perforation or a tear in the bowel lining which nearly always needs 
an operation to repair. The risk is 1 in 1000. 
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Actor: 

Can | eat and drink as normal beforehand? 

Candidate: 

So that we can have a good clear view of the bowel, you will need to be on a low fibre 
diet and drink plenty of fluids 2 days prior to the procedure. The day before, you should 
have clear fluids only including black tea/coffee with sugar, glucose drinks, clear soups. 
You will also need to take a laxative which will explain when to take it on the label. 
Actor: 

Should | take my blood pressure tablets in the morning? 


Candidate: 

Yes, take your regular medications in the mornings. 

Actor: 

What about my aspirin? 

My GP gave it to me as a precaution because | have high blood pressure and my father 
died of a heart attack. 


Candidate: 

Because of the risk of increased bleeding, you will have to stop your aspirin 7 days before 
the procedure. You can restart it immediately after the procedure. 

Do you have any other questions? 

Actor: 

Yes, just one more. How long will it take to get the results of the tissue sample? 


Candidate: 

The results of the tissue biopsy take 2 weeks. You will be seen in the outpatient clinic 
following the procedure to discuss the findings of the investigation. 

Actor: 

Thank you. 


Note: 

-Introduce yourself and gain understanding of what the patient understands so far. 
-Explain the procedure and tissue sampling. It is helpful to draw a diagram if you can do 
this quickly. 

-Explain that sedation and analgesia are administered. 

-Explain alternatives and limitations - barium enema. 

-Risks - Bleeding, infection, risks of sedation, perforation 

-Explain bowel preparation methods. 

-Inform them when to be NBM and to take their regular medications. 

-Summarise if necessary and keep checking that they understand the information 
-Offer information leaflet. 


Guidelines for speaking to relatives 

* Where at all possible ensure you are in the appropriate environment. Most commonly a 
relatives room or an office where you know you will not be disturbed is the most 
appropriate place. 

* Ensure that there are no distractions: you should leave your bleep with a colleague so 
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that you are not disturbed at a sensitive time. 

* You should always have another member of the MDT present with you, most 
commonly another doctor or nurse who knows the patient. 

e Ensure that you know the patient's history. 

* Ascertain how much the relative or patient knows. 

e Show empathy. 

* Pitch your information-giving and language at the correct level. 


* Provide information as to how the patient or relative can contact you if they have 
further questions. 
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Consent Form 4 


You are the CT1 in Orthopaedics. Mrs Audrey Dixon, an 89 year old lady has been 
admitted with a fractured neck of femur. She has Alzheimer's and cannot give consent 
for her operation. The consultant on call has asked you to complete a consent form 4 
and would also like you to talk to the patient's family. 


Candidate: 

Introduce yourself. 

If more than one family member is present and they do not volunteer the information , it 
is always good practice to ask their relationship to the patient. 

Actor: 

"| am John Dixon, Audrey's son. Thank you for coming to speak to me" 


Candidate: 

Start with an open-ended question 

"Can | ask how much you know about the reason for your Mum's admission to hospital?" 
Actor: 

"| know she fell over at the care home and has possibly broken her hip." 

Slight pause 

"Is her hip broken"? 


Candidate: 

At this point you are breaking bad news so you should fire a warning shot first. 
"Unfortunately it's not good news". 

Slight pause. 

"Your Mum has broken her hip". 

After telling a patient or relative any form of bad news it is essential to pause and allow a 
period of silence. This will give them time to process what you have just said. Do not 
continue with the conversation until the patient or relative is ready. 

Actor: 

Appears upset says: 

"Thats really bad, isn't it? Can you tell me more?" 

Often, relatives will ask this, but you should be careful not to overload them with 
information. Leave things open at the end of your conversation so they know they can 
come back to you, or someone else, with their questions. 


Candidate: 

Before discussing consent, it is well worth addressing the issue of why an operation is 
required. In this case, we know that neck of femur patients have higher morbidity and 
mortality from conservative management of their 

fracture (if fit enough for anaesthetic). 

"It is a serious injury but we are able to fix her hip it with an operation" 

Actor: 

"Really?" 

"That great, obviously my Mum cannot give permission but | am happy to give permission 
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on her behalf. 


Candidate: 

"In this situation sir, where your Mum cannot give her own consent as an adult, it is the 
responsibly of the doctors looking after her. We will of course be asking your..." 

You are cut off by the actor... 

Actor: 

Becomes agitated. 

"What do you mean"? 

"She is my mother and | am not letting you lot operate on her without my permission. | 
know my legal rights"! 

Under these circumstances, an NHS consent form 4 is used to provide consent for the 
operation. There is a section on this that encourages discussion with a relatives family but 
it is not a legal requirement. 

Ultimately the decision rests with the clinician. 

The following text has been quoted from the current NHS consent form 4 

Section D Involvement of the patient's family and others close to the patient 

"The final responsibility for determining whether a procedure is in an incapacitated 
patient's best interests lies with the health professional performing the procedure. 
However, it is good practice to consult with those close to the patient (eg 
spouse/partner, family and friends, carer, supporter or advocate) unless you have good 
reason to believe that the patient would not have wished particular individuals to be 
consulted, or unless the urgency of their situation prevents this. "Best interests" go far 
wider than "best medical interests e, and include factors such as the patient's wishes and 
beliefs when competent, their current wishes, their general well-being and their spiritual 
and religious welfare". 

Source: Consent form 4 from the Department of Health website 


Candidate: 

"| understand your concern for your Mum and we want you to be a part of the consent 
process. In this situation we use a consent form 4, which is used when a patient cannot 
consent for an operation, as in your Mum's case because of her Alzheimer's disease. This 
consent form is ultimately signed by the medical team but we like to discuss our plans 
with any relatives and then they can sign the consent in agreement with the proposed 
operation" 

Although the relative (unless they have medical Lasting Power of Attorney) has no legal 
say in the patient's care, it is worth involving them in the consent process and 
communicating the surgical team's plans. The majority of complaints in this area arise 
from poor communication with families. 

Actor: 

Appears more calm after you last statement. 

"| understand. | am sorry for getting annoyed, | am just so worried about my Mum" 


Candidate: 

"| understand sir. We will look after her". 

"Do you have any questions"? 

Make sure the relative knows who they can speak to about any further questions or 
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issues. If that is someone other than yourself, make sure they have the contact details. 
Actor: 

"Yes, when will my Mum have her operation"? 

This is always a difficult question to answer, whether in an exam or on the ward! It can 
very easily reignite a sensitive situation. You should have a model answer for this 
question. 

Never commit to an exact time. By saying you will go and check with the team in theatre 
and keep the relatives informed you are showing the examiner that you can think on your 
feet. More importantly you are showing the relatives that you have you best interest of 
their loved one at the forefront. 


Candidate: 

"The operation is planned for today | will go and check with the team in theatre and let 
you know" 

Actor: 

"Thank you". 

Candidate: 

Close the conversation by saying that you can be contacted by the nurses if there are any 
other questions or concerns that arise and that you will keep Mr Dixon informed. 
Before closing the conversation ask Mr Dixon if he would like to go and see his mother. 
Although this conversation may seem short, if you are delivery your statements at the 
right pace and allowing appropriate silences then it should take 8 - 10 minutes. 


Note: 

Guidelines for talking to relatives: 

* Where at all possible ensure you are in the appropriate environment. Most commonly a 
relatives room or an office where you know you will not be disturbed is the most 
appropriate place. 

* Ensure you their are no distractions You should leave you bleep with a colleague so that 
you are disturbed at a sensitive time. 

* You should always have another member of the MDT present with you, most 
commonly another doctor or nurse who knows the patient. 

* Ensure that you know the patients history. 

* Ascertain how much the relative or patient knows. 

e Show empathy. 

* Give a warning sign before you deliver the bad news. 

* Follow this by an appropriate pause. Do not be scared of silence. 

* Pitch your information giving at the correct level. 

* Provide information as to how the patient or relative can contact you if they have 
further questions. 

An NHS consent form 4 is used when: 

e " the patient is unable to comprehend and retain information material to the decision; 
and/or" 

e the patient is unable to use and weigh this information in the decisionmaking process; 
or" 

e "the patient is unconscious". 

e It must also be documented on the consent form as to why the treatment cannot wait 
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until the patient recovers capacity. 

Further to this you must declare on the consent form that: 

* "To the best of my knowledge, the patient has not refused this procedure in a valid 
advance directive. Where possible and appropriate, | have consulted with colleagues and 
those close to the patient, and | believe the procedure to be in the patient's best 
interests". 

Source: Consent form 4 from the Department of Health website. 
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Consent for oesophago-gastro- 
duodenoscopy (OGD) 


You have been asked by your consultant to consent Mr Jarvis, a 64 year old, for an OGD. 
When you read through the clinic notes, you see that he has been suffering with 
dysphagia and indigestion for the past 4 weeks. 


Candidate: 

Hello Mr Jarvis, | am Mr Smith's SHO and | have been asked to talk to you about an 
investigation he would like to arrange for you. Can I just start by asking you what you 
understand so far? 

Actor: 

Sure no problem. From what | gather, Mr Smith wants to put a camera down to havea 
look to see why I'm having all these problems with my swallowing and heartburn. 


Candidate: 

Yes that's right. The camera test is called an oesophago-gastroduodenoscopy, which is 
shortened to OGD. 

It is a camera, known as an endoscope, which is inserted through the mouth, down the 
food pipe, into the stomach and along to the first part of the small bowel. (You can draw 
a quick diagram to demonstrate this). The camera then relays the image onto a TV screen 
so we can have a look inside and see what may be causing your symptoms. We may also 
need to take some tissue samples from the lining of your digestive tract to help us with 
our diagnosis. Typically, this doesn't hurt. 

Does that make sense so far? 

Actor: 

Yes it does, it doesn't sound very nice though! Will | be awake for the procedure? 


Candidate: 

Yes | can appreciate that. There are two options. You can either have local anaesthetic 
sprayed into your throat to numb the area or you can be sedated (that is, not asleep but 
you won't remember). The benefit of having local anaesthetic spray means that you can 
go home straight after the procedure and you can drive. You would just need to avoid hot 
drinks until the numbness has worn off in around 30-60 minutes. If you have sedation, 
you will need someone to accompany you home and stay with you until the next day. You 
cannot drive for 24 hours. You will likely be able to go home the same day if you are well 
and have managed something to eat and drink. 

Actor: 

| see. | think | would prefer to be sedated. Are there any alternatives to having this done? 
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Candidate: 

Yes. You can have a barium swallow/meal X ray, which involves drinking a contrast 
solution and then having sequential X rays. This is not as informative as an OGD and we 
wouldn't be able to take tissue samples to help with the diagnosis with this investigation. 
Actor: 

Oh right, | think the OGD sounds like the better option. 


Candidate: 

Unfortunately, no procedure is without risk. The possible risks involved with this 
procedure are: 

- Bleeding from the site of tissue sampling. 

- Infection, such as a chest infection if some fluid passes into the lungs. 

- There is also a risk of damage to the teeth from the endoscope. 

- A slightly more serious risk is a perforation or tear of the lining of the digestive tract 
which may need an operation to repair. The risk of this is 1 in 1000. 

It is normal to expect a sore throat for a few days afterwards. 

Actor: 

What about eating around the time of the OGD? 


Candidate: 

If your appointment is in the morning, take no food or drinks after midnight. 

If your appointment is in the afternoon, you may have a light breakfast no later than 8am, 
but no food or drinks after that. 

Small amounts of water are ok to take up to two hours before the procedure. 

Actor: 

Should | take my blood pressure tablets in the morning? 


Candidate: 

Yes, take your regular medications in the morning. 

Have you got any more questions? 

Actor: 

Yes, how long will it take to get the results of the tissue sample? 


Candidate: 

It takes 2 weeks to get the results of the tissue biopsy. You will be seen in the outpatient 
clinic following the procedure to discuss the findings of the investigation. 

Actor: 

Thank you, I think that is everything. 
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Note: 

-Introduce yourself and gain understanding of what the patient understands so far. 
-Explain the OGD procedure and tissue sampling. It is helpful to draw a diagram if you can 
do this quickly. 

-Explain that it can be done under local anaesthesia or sedation. 

-Explain alternatives - barium swallow/meal Xray. 

-Expect a sore throat afterwards. 

-Risks - Bleeding, infection, damage to teeth, perforation. 

-Inform them when to be NBM and to take their regular medications. 

-Summarise if necessary and keep checking that they understand the information. 
-Offer information leaflet. 
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Discussion of Do Not Attempt Resuscitation 
(DNAR) orders 


You are the CT1 in Ear, Nose and Throat. Mr Christopher Rogers, a 94 old gentleman has 
just been admitted with supraglottitis. He has strider and is working hard with regards 
to his breathing. 

After discussion with the anesthetic team, they feel that should Mr Rogers require 
intubation his prognosis of being successfully extubated would be very poor. Mr Scott, 
your consultant has said that a surgical tracheostomy would be very difficult due to Mr 
Roger's severe kyphosis. You have been asked to discuss Mr Rogers' resuscitation status 
with his son who has just arrived. Mr Rogers has had 3 previous myocardial infarctions, 
and suffers with COPD and peripheral vascular disease. 


Guidelines for breaking bad news: 

* Appropriate environment. Most commonly a relatives room or an office where you 
know you will not be disturbed is the most appropriate place. 

* Ensure that there are no distractions: You should leave your bleep with a colleague so 
that you are not disturbed at a sensitive time. 

* You should always have another member of the MDT present with you, most 
commonly another doctor or nurse who knows the patient. 

e Ensure that you know the patient's history. 

* Ascertain how much the relative or patient knows. 

e Show empathy. 

* Give a warning sign or shot before you deliver the bad news and follow this by an 
appropriate pause. Do not be scared of silence. 

* Try and pitch your language at the correct level, do not get too technical. 


Candidate: 

Introduce yourself and allow any colleagues present with you to introduce themselves (it 
is often a good idea to have a nurse with you). 

If more than one family member is present and they do not volunteer the information, it 
is always good to ask their relationship to the patient. 

Actor: 

"| am Oliver Rogers, Christopher's eldest son. Thank you for coming to speak to me" 


Candidate: 
Start with an open-ended question 
"Can | ask how much you know about your Dad's health and current condition?" 
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Actor: 

"| know that his breathing and heart have been bad for a number of years now. In the 
past week his breathing has become noisier and he has generally felt unwell. Do you 
know what has caused this? Is it serious?" 


Candidate: 

A diagnosis of supraglottitis in any patient is serious but more so in an elderly patient with 
pre existing cardiac and respiratory disease. 

You are breaking bad news so you should fire a warning shot first. 

"| afraid it is serious". 

"We know that your Dad has supraglottitis. This is most commonly caused by an infection 
that leads to swelling around the voice box | airway and that is why his breathing has 
been noisy and difficult for him. Unfortunately at 

present his breathing is not responding to treatment and he is getting very tired". 

After telling a patient or relative any form of bad news it is essential to pause and allow a 
period of silence. This will give them time to process what you have just said and will also 
allow you time to gauge their feelings and reaction. Do not continue with the 
conversation until the patient or relative is ready. 

Actor: 

In a slightly broken voice: 

"Is my Dad going to die"? 


Candidate: 

"| am afraid he might die" 

Pause to gauge the relative's response, and allow them to speak if they wish, before 
continuing. 

"If the infection does not respond to treatment then he may die as the swelling around 
his voice box will prevent him breathing". We are giving all the treatment we can at 
present". 

Pause... 

"However, if you dad's breathing stops we feel that resuscitation would be very 
traumatic for him and if he survived his quality of life would be poor. 

Due to this we would like put a do not resuscitate order in place. Do you know what that 
means?" 

Actor: 

Actor becomes agitated by your last statement. 

"So if he stops breathing your not going to do anything?" 

This is a common question during discussion about DNARs, so be prepared for it. 
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Candidate: 

Remain calm and composed 

"| stress that we are providing all active treatment that we can at present to prevent your 
Dad's breathing stopping. But if the infection gets worse his breathing may stop. In that 
instance we could try to get it started again, but this would be through very aggressive 
treatment and your Dad's quality of life following this would be very poor, especially in 
view of his heart and lung disease. Therefore, if your Dad's breathing stops we would 
prefer to make him as comfortable as possible." 

It is important to stress that a DNAR form, is not a 'Do Not Treat! order. 

Actor: 

Appears more calm after you last statement. 

| understand, but it's very hard to hear these things about your own Dad" 

Pause... 

"But he has said before that if he did stop breathing he wouldn't want anyone to revive 
him". 

Remember, unless a relative has Lasting Power of Attorney (medically, not financially) 
then legally their word has no weight. It is, however, extremely important to involve 
them in any decision regarding a DNAR and take the time to explain the rationale behind 
it. Thanks to hospital-based TV shows, cardiovascular resuscitation has become 
somewhat glorified, and it can sometimes be difficult to explain that despite best efforts, 
very few attempts are successful, and often those that are result in much poorer quality 
of life for the patient. 


Candidate: 

Confirm that Mr Roger's son understands and is happy with the DNAR order. 

Ask if there are any other questions. 

Follow this up by saying that you can be contacted by the nurses if there are any other 
questions or concerns that arise. 

Before closing the conversation ask Mr Rogers' son if he would like to go and see his Dad. 
Although this conversation may seem short, if you are delivery your statements at the 
right pace and allowing appropriate silences then it should take 8 - 10 minutes. 


Note: 

When breaking bad news you should have the following points in your mind: 

* Appropriate environment Most commonly a relatives room or an office where you 
know you will not be disturbed is the most appropriate place. 

* Ensure there are no distractions: you should leave your bleep with a colleague so that 
you are not disturbed at a sensitive time. 

e You should always have another member of the MDT present with you, most 
commonly another doctor or nurse who knows the patient. 
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e Ensure that you know the patient's history. 

* Ascertain how much the relative or patient knows. 

e Show empathy. 

* Give a warning sign or shot before you deliver bad news and follow this by an 
appropriate pause. Do not be scared of silence. 

* Pitch your information giving at the correct level Decisions relating to cardiopulmonary 
resuscitation. A joint statement from the British Medical Association, the Resuscitation 
Council (UK) and the Royal College of Nursing October 2007 

http! Iwww.resus.org.uk/pages/dnar.pdf 

Main messages: 

* "Decisions about CPR must be made on the basis of an individual assessment of each 
patient's case". 

* "Advance care planning, including making decisions about CPR, is an important part of 
good clinical care for those at risk of cardiorespiratory arrest". 

e "Communication and the provision of information are essential parts of good quality 
care". 

e "It is not necessary to initiate discussion about CPR with a patient if there is no reason 
to believe that he patient is likely to suffer a cardiorespiratory arresf'. 

* "Where no explicit decision has been made in advance there should be an initial 
presumption in favour of CPR". 

e "If CPR would not re-start the heart and breathing, it should not be attempted". 

* "Where the expected benefit of attempted CPR may be outweighed by the burdens, 
the patient's informed views are of paramount importance. 

If the patient lacks capacity those close to the patient should be involved in discussions to 
explore the patient's wishes, feelings, beliefs and values". 

e "If a patient with capacity refuses CPR, or a patient lacking capacity has a valid and 
applicable advance decision refusing CPR, this should be respected". 

* "A Do Not Attempt Resuscitation (DNAR) decision does not override clinical judgement 
in the unlikely event of a reversible cause of the patient's respiratory or cardiac arrest 
that does not match the 

circumstances envisaged". 

e "DNAR decisions apply only to CPR and not to any other aspects of treatment". 
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Explaining a procedure 


Mr Sreedharan is a 70-year-old man who is due to undergo a colonoscopy. He had 
noticed a change in bowel habit and weight loss over the past year, and has had the 
colonoscopy arranged by his GP. He has some questions about the procedure. Discuss 
the procedure with Mr Sreedharan and answer the questions he has. 


How would you open the consultation? 

| would introduce myself and start with an open question for instance. 

Hello | am Jamie the surgical SHO, I understand you have come for a colonoscopy and 
have some questions about the procedure. Can | start by asking what you know about 
the procedure please? 


Hi Jamie, nice to meet you, I'm Aditya. 

I'm actually a bit confused as to why I am here for the colonoscopy. | know my GP 
arranged it but I don't really know why. Could you explain? 

Of course, but, could I start by finding out if you have had any symptoms related to your 
bowels recently? 


Yes I have, | first noticed a change in my bowel habit about a year ago, but only recently 
went to the GP because | realised my trousers had became loose making me realise that 
I had lost weight. The GP arranged a blood test and this colonoscopy. I don't really know 
what a colonoscopy is, would you mind explaining it to me? 

Of course. A colonoscopy is a camera test, where a thin camera is used to look at the 
insides of your bowel. It involves having a camera about as wide as a 2 pence piece 
inserted in your back passage to have a look at the large intestine. The pictures generated 
will appear on a screen. 

Before hand you shouldn't have any food for 6 hours, but can drink clear liquid. You will 
be given laxatives to clear your bowels out to allow us to see clearly You will be awake for 
the procedure but receive sedation medication which means you will not mind the 
procedure too much, and won't remember it clearly It also means you will be drowsy 
after the procedure and can't drive so it is important to arrange transport home 
afterwards. 

During the procedure you may feel as if you are passing wind as air is passed into the 
bowel, you shouldn't feel embarrassed. The operator may ask you to move around onto 
your side or back at certain times. 

Take your time as you do this. They may take a tissue sample or remove small growths for 
testing if they see them. This will not hurt. 


Why do I need a colonoscopy? 

The reason for a colonoscopy is because a change in your bowel habit can sometimes 
mean there is something happening on the inside of your bowel. We need to find out 
about this as early as possible as the earlier we find out someone has a medical problem 
the earlier it can be treated. 


What could be happening inside my bowel to cause my symptoms? 
The sort of things we are looking for include inflammation and abnormal growths. If we 
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see evidence of this we take a sample so that we can analyse further and decide on 
further management. 


By growths do you mean cancer? 

A growth can represent cancer yes, and this is one of the things we are hoping to rule 
out. A growth can also represent a benign tumour, which once removed shouldn't cause 
you any more problems, or be a precancerous lump, meaning that it will one day turn into 
cancer. The colonoscopy allows us to find this information out, and treat the 
precancerous lumps before they turn into a cancer. 


What happens if something is found, will | be told what it is straight away? 

It normally takes a while for the histology, which involves looking at cells under a 
microscope, to return. Once it does we will discuss the results with a multidisciplinary 
team of experts so that the best management can be decided on. We will then contact 
you to arrange a time to come back in to receive the results, This will usually be within 
two weeks of the procedure. 

When this happens it is a good idea to ask a close friend or relative to come in with you. 
The good news is that you are in good hands and having the investigation that you need 
to find out the cause for your symptoms. 


What are the risks for this procedure? 

The most serious risk in a colonoscopy is damage to the bowel wall. This occurs very 
rarely; you should see a doctor if you experience any abdominal pain, a fever, shortness 
of breath, vomiting or significant amount of blood in your stool afterwards, although if a 
biopsy is taken, a small amount of blood is normal. 

You may also feel bloated and have wind-pains, which should disappear within 24 hours. 
Occasionally, the colonoscopy will have to be repeated. 

The surgeon performing the procedure will go through the risks in more detail for you 
later. 


How long does a colonoscopy last? 
The procedure itself will last around 20-30 minutes, with time around it to explain the 
procedure, gain consent, and position you. 


What foods should I avoid after the procedure or can | eat normally? 
You can eat normally after the procedure. 


What is the Dukes classification of colon cancer? 
The Duke's classification is a system used to stage colon cancer based on level of 
invasion. It has been replaced in clinical practice by the TNM staging system. 


Dukes Definition 5-year survival 

A Invasion confined to the mucosa 90% 
B Infilt ration through muscle 70% 

C Lymph node involvement 30% 

D Distant metastases 5% 
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What the actor was told 

Name: Aditya Sreedharan 

Attitude: Confused as to why you need the colonoscopy as your GP arranged it without 
fully explaining the reasons for it. 

What you know: You have had a change in your bowel habit, which you first noticed 
about a year ago, but only recently presented to your GP when your trousers became 
loose and you realised that you had lost weight. The GP arranged a blood test and this 
colonoscopy which you understand to mean that the specialist doctors will look at the 
insides of your bowel. You don't know what the procedure involves or why it is being 
done. 

Responses: You should start by asking politely for an explanation of the procedure before 
moving on to ask why the procedure is being done. 

Look and sound confused if medical jargon is used. Understand when simple terms or a 
diagram is drawn for you When the doctor mentions why you are having it, if the word 
cancer is used straight away, then appear shocked and upset saying no one had told you 
that was a possibility. If they use terms like a mass/lump etc, push them to what that 
means, and ask directly could this be cancer? Ask about the risks of the procedure and the 
other questions on the mark scheme. 


Note: 

This station is testing how well you can communicate the need for a procedure and what 
the procedure involves. 

Start by washing your hands and introducing yourself. 

Find out it they've had a colonoscopy before and what they know about the procedure. 
When explaining a colonoscopy, it is important to break the explanation down: 

"It is a camera test to look at the insides of your bowel. It involves having a camera about 
as wide as a 2 pence piece inserted in your back passage to have a look at the large 
intestine. The pictures generated will appear on a screen. Before hand you shouldn't have 
any food for 6 hours, but can drink clear liquid. You will be given laxatives to clear your 
bowels out to allow us to see clearly. You will be awake for the procedure but receive 
sedation medication which means you will not mind the procedure too much, and won't 
remember it clearly. It also means you will be drowsy after the procedure and can't drive 
so it is important to arrange transport home afterwards. During the procedure you may 
feel as if you are passing wind as air is passed into the bowel, you shouldn't feel 
embarrassed. The operator may ask you to move around onto your side or back at certain 
times. Take your time as you do this. They may take a tissue sample or remove small 
growths for testing if they see them. This will not hurt. 

The reason for a colonoscopy is because a change in your bowel habit can sometimes 
mean there is something happening on the inside of your bowel. We need to find out 
about this as early as possible as the earlier we find out someone has a medical problem 
the earlier it can be treated." 

You should briefly explain the risks and state that they will be discussed more thoroughly 
with the patient during the consent process 

"Risks include damage to the bowel wall which occurs very rarely and you should see a 
doctor if you experience abdominal pain, fever, shortness of breath, vomiting or 
significant amount of blood in your stool; however if a biopsy is taken, a small amount of 
blood is normal. 
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You may feel bloated and have wind-pains, which should disappear within 24 hours. 
Occasionally, the colonoscopy may have to be repeated. The surgeon performing the 
procedure will go through the risks in more detail for you later. 

If asked is it cancer, explain that among other things the test is being done to rule out a 
cancer. Carefully explain that the procedure following the test, including that the 
histology takes a while to return, that the case will be discussed in a multidisciplinary 
team of experts, and that he will be contacted to arrange a time to receive the diagnosis. 
Suggest that when this happens, a close friend or relative can come in with him. 
Reassure him that he is in good hands and having the investigation that he requires. 
When explaining procedures, use of a diagram can help patient understanding, and there 
will usually be a pen and paper available to you; if not you can ask the examiner for this. 
Remember to use the 4 key communication techniques to maximize your marks. 
Establish a rapport by asking an open question - this allows them to talk and set the scene 
for you and points to where the marks are going to be Split longer answers into 3 parts - 
this gives your answer a beginning, middle and end, keeping the examiners attention by 
sign posting what you are saying, and prevents you from waffling. 

Actively listen, by leaning in when the patient is talking, using active encouragement, eg 
"| understand..." and leaving appropriate pauses to allow them to express their feelings - 
feelings that will undoubtedly be on the mark scheme! 

Summarise the consultation, keeping things brief and asking them if there is anything else 
they would like to ask - allowing you to sweep up any remaining marks that you have 
missed to this point. 
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Haematuria 


You are the CT1 in Mr Howard's urology clinic. Mr Jones is a 61 year old man who has 
been referred to clinic with haematuria. You have been asked by your consultant to take 
a history, present your findings to him and he will then ask you some questions about 
the case. 


Candidate: 

Hello, my name is Tom Robinson, | am a core surgical trainee working for Mr Howard. 
How can | help you today? 

Actor: 

Well, the main reason | am here is because I've noticed my urine becoming redder over 
the last month. 


Candidate: 

Okay. Tell me a bit more about this reddening of your urine. 

Actor: 

I've noticed that when | go to the bathroom, my urine comes out very red. It doesn't hurt, 
but it's quite scary. 


Candidate: 

Is it painful when you pass urine? 
Actor: 

No. 


Candidate: 

Have you had anything like this before? 
Actor: 

No. 


Candidate: 

Do you have any other problems with your waterworks? 

Actor: 

| have had to get up in the middle of the night to go to the bathroom in the last year 
which is unusual for me. I'd just put it down to age really. 


Candidate: 

Have you had any unintentional weight-loss recently? 
Actor: 

Yes actually. I've lost about a stone in the last few months. 


Candidate: 

Do you have any other medical conditions? 
Actor: 

No. 
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Candidate: 

Do you take any regular medications? 
Actor: 

No. 


Candidate: 

Do you have any allergies? 
Actor: 

No. 


Candidate: 

What is your occupation? 

Actor: 

Well, I'm retired now but I used to work in the rubber dye industry. 


Candidate: 

Do you smoke? 

Actor: 

Yes. A bit too much probably. | smoke about 2 packs a day, and have done for 20 years. 


Candidate: 

Are there any medical problems which seem to run in the family? 

Actor: 

Well, my dad had COPD and my mum died of lung cancer when she was 75. 


Candidate: 

I'm sorry to hear that Do you suffer from any other problems at the moment, for example 
do you get breathless easily, suffer from chest pains, dizziness, constipation? 

Actor: 

No. 


Candidate: 

What do you feel may be causing your symptoms? 

Actor: 

Well, to be honest doctor I'm worried it might be cancer. 


Candidate: 

Why do you think it might be cancer? 

Actor: 

My mate had the same problem a few years ago and was diagnosed with cancer. Do you 
think it could be? 


Candidate: 

It is one of many possibilities, but | really cannot say anything for definite until we have 
run a few more tests. 

Is there anything else that you would like to ask me? 
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Actor: 

No, thank you doctor. 

Examiner: 

1.I'm going to stop you there. Please present your history. 

| saw Mr Jones in the urology clinic today. He is a 61 year old smoker who previously 
worked in the rubber dye industry. He presents with a one month history of painless 
haematuria with associated weight loss of one stone over the last 3 months, and 
nocturia. He is otherwise fit and well, takes no medications, has no allergies, and has a 
family history significant for lung cancer and COPD. He is concerned about the possibility 
of having cancer. 


2.What is your differential diagnosis? 

The most important diagnoses to exclude are bladder cancer and renal cell carcinoma. 
Given his age, smoking history, occupational history, and recent weight loss these would 
be at the top of my differential. 

Other diagnoses to be considered include infection, stones, or trauma of the kidneys, 
ureters, bladder, prostate or urethra. 


3-What else would you like to do to narrow down your differential? 

| would like to perform a full examination of the patient looking particularly for 
abdominal masses and evidence of metastatic disease. 

Further, | would like to perform simple bedside investigations including urine dipstick to 
confirm haematuria, assess for presence of infection, and send a sample off for cytology. 
| would want to take bloods including FBC looking for anaemia, U&Es looking for renal 
dysfunction, clotting screen, and PSA to assess for prostate cancer. This could followed 
up with imaging including cystoscopy, USS or CT. 


4.Let's say now that we are several months down the line and we have diagnosed 
transitional cell carcinoma of the bladder. What treatment strategies are available? 

The patient would be managed in a multidisciplinary setting with the input of specialist 
urology surgeons, pathologists, radiologists, oncologists, and specialist nurses. 

The type of treatment would depend upon the stage and grade of tumour, patient 
factors, and the latest evidence base available. 

Treatment can include non-surgical options e.g. chemotherapy, radiotherapy, and surgical 
options e g transurethral resection of bladder tumour, radical cystectomy. 


Note: 

e Painless frank haematuria should be considered to be cancer until proven otherwise. 

* Key aspects of the history include exposure to carcinogens e.g. smoking, rubber dye. 

e The patient will often have an idea of cancer in their mind. 

* Keep in mind the other causes of haematuria as there are simple tests for many of them 
e.g. dipstix for UTL 

* The management of a patient with cancer always starts with the multidisciplinary team. 
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Hidden diagnosis 


You are asked by the nurses to talk to Mr Barry Jones, the son of Jennifer Jones a 
patient under your care. Mrs Jones is a 78-year-old lady who was admitted following a 
fall. She had a CT head yesterday which shows a right-sided lesion suggestive of a 
malignant tumour. The patient has not yet been told the news. 


The patient's son would like to speak to you about his mother's condition and recent 
scan. She has given you permission to discuss anything about her including the results 
of the scan with her son. 

How would you open the consultation? 

After introducing myself | would start with an open question, to find out what the relative 
knows already. 

"Hello, | am James the surgical doctor looking after your mum. | understand you wanted 
to talk to me about your mother's care. Can | ask what you know so far?" 


Establish a rapport by asking an open question - this allows them to talk and set the scene 
for you and points to where the marks are going to be. 


"Thank you for taking care of Mum. I know she came in because of a fall, but has made a 
good recovery back to normal. She had a scan yesterday, and I wanted you to discuss 
them with me first, as she is doing we and I don't want her upset if there is anything bad 
on it. Mum has given you permission to tell me the results first" 

How would you respond? 

| would suggest it would be better if we all discussed the results of the scan together so 
that we can talk about what we are going to do next. 


He replies angrily that his mother has asked him to find out the results first, and 
explicitly given you permission to tell him the results. 

What would you do? 

| would apologise and check with the patient that she wants me to give her son the 
information before | speak to her. 

If the patient wants me to tell her son first, and he is insisting on this | would give him the 
results without his mother present, but explain that it is important for us all to discuss the 
results together soon afterwards. 


If a patient or relative becomes angry in the OSCE, apologise immediate!)| regardless of 
how unreasonable they are being. 

They are in a difficult situation, and apologising even though you aren't at fault 
acknowledges this. 

Always remain calm, and be professional throughout. The actors tend to be very good, 
and are aiming to provoke a response. The examiners what to know that you, as a future 
surgeon, are able to always remain calm under pressure. 


How would you approach giving the results, presuming you had confirmed with your 
consultant that you should do so in the manner the relative has asked for? 
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| would give a warning shot, by saying that the scan has shown something abnormal. | 
would follow this up by suggesting that we can't be sure what the abnormal lesion is, but 
that there is a possibility that it could be a tumour. 


When delivering bad news, in an OSCE as in real life, it is essential to deliver a warning shot 
first. After this, it is best to be up front with the information rather than skirting around 
the subject. 

Remember to leave a silence after delivering the news, and wait for them to speak first. 


Following the silence the station might go as follows 

"Do you mean this could be cancer?" 

There is a possibility it could be cancer, however we wont know until we discuss the scan 
at the multidisciplinary team meeting with the radiologists and oncologists, and decide 
what the next step is going to be. 


"What happens next" 

Once we have discussed your mothers case, we will consider whether she needs a biopsy, 
to allow us to diagnose exactly what the lesion is. 

After this we will be able to give you more information about her management options. 


"I'd like you not to tell her about this yet, as she's happy at the moment, and I don't 
want this news to upset her" 

| understand that you want to protect your mother. However | think it is important that 
she know's everything that we do so that she is able to understand what is going to 
happen next. 

She should be allowed to decide on what investigations and treatment she will accept, 
and to do so, she needs to be fully informed and involved in all discussions. 

Normally patients are much happier when they know the reason for their symptoms than 
if they are kept in the dark. Therefore | have to give her the same information that | have 
given you. 

| hope you understand? 


Split longer answers into 3 parts - this gives your answer a beginning, middle and end, 
keeping the examiners attention by sign posting what you are saying, and prevents you 
from waffling. 


The relative eventually agrees that you will tell his mother. 

How would you close the consultation? 

| would summarise our discussion and arrange a time in the next few hours when | can 
return and talk to the patient with her son present | would also offer to bring a senior 
along with me if they wished to ask further questions regarding future management. 


What the actor was told 

Name: Barry Jones 

Attitude: Concerned about your mother 

What you know: Your mother has been complaining about left sided weakness for a few 
weeks now, and now she has had a fall, you are concerned that she may have had a 
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stroke or even worse brain cancer. 

You are very close to your mother and don't feel that she should be told if the diagnosis is 
a bad one. You would like to know the results of the scan and for the doctor to agree to 
not tell your mother as you think she 

would react very badly, and as she is doing so well, you don't feel she would want to 
know what the diagnosis was anyway. 

Ask the candidate to promise to withhold information from your mother. 

Become initially cross if they say they have to inform your mother, and then become 
placated if they give an explanation making you realize that it is better for your mother to 
know. 


Note: 

When speaking to a relative it is essential to ensure you have consent from the patient for 
the discussion. In this case it is made explicit in the scenario. 

Start by washing your hands and introducing yourself. Find out what they know by asking 
an open question. "Can | ask what you know so far?" 

Actively listen to the relative's answer. 

When breaking bad news, it is important to first give a warning shot "I'm afraid the news 
isn't good. Unfortunately you are right that there is something happening in your 
mother's head. The CT scan that we 

performed shows a mass in the brain." 

If appropriate after giving this information you can pause and leave a silence to allow the 
information to sink in. 

The treatment pathway for a possible brain tumour is the same as for any other cancer. It 
involves obtaining a tissue diagnosis and discussion in an MDT where a decision over the 
best course of action will be made. 

If at any point in the OSCE you are asked for information that you don't know the answer 
for, you should explain that you will arrange for one of your senior colleagues to come 
and give the information rather than make anything up. 

When asked to keep the CT results a secret you should be empathetic to the sons 
concerns, and ask whether his mother has previously stated a wish not to be told of any 
serious diagnosis, or whether she has an advanced directive stating this. If not, you need 
to explain why it is important that the patient is told of her CT result. This is so that she is 
aware of treatment options, and of what will happen over the next couple of weeks. She 
should be allowed to decide on what investigations and treatment she will accept, and to 
do so, she needs to be fully informed and involved in all discussions. Reassure the son 
that normally patients are much happier when they know the reason for their symptoms 
than if they are kept in the dark. 

Remember to use the 4 key communication techniques to maximize your marks. 
Establish rapport by asking an open question - this allows them to talk and set the scene 
for you and points to where the marks are going to be Split longer answers into 3 parts - 
this gives your answer a beginning, middle and end, keeping the examiners attention by 
sign posting what you are saying, and prevents you from waffling. 

Actively listen, by leaning in when the patient is talking, using active encouragement, eg 
"| understand..." and leaving appropriate pauses to allow them to express their feelings - 
feelings that will undoubtedly be 

on the mark scheme! 
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Summarise the consultation, keeping things brief and asking them if there is anything else 
they would like to ask - allowing you to sweep up any remaining marks that you have 
missed to this point. Arrange a time in the next few hours when you can come back and 
talk to the patient with her son present. 
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Jehovah's Witness 


Mr Ungwe is a 67-year-old man who is due to have a craniotomy for a removal of a 
highly vascular brain tumour. Normally this would require 4 units of blood to be 
crossmatched; however Mr Ungwe is a Jehovah's witness and he has previously stated 
that does not want a blood transfusion. 

Talk to Mr. Ungwe about the operation with particular attention on the possibility of a 
blood transfusion. 


Please explain the operation Mr Ungwe is going to have including the possibility of a 
transfusion, using the information you have. 

Hello Mr Ungwe, | am Rosa one of the surgical SHOs, | wanted to discuss the operation 
you're due to have if that's ok? 

Can | start by finding out what you know? 


Establish a rapport by asking an open question - this allows them to talk, sets the scene 
for you and points to where the marks are going to be. 


He responds, "I know | am going to have an operation to take out a brain tumour. If it 
goes well, please God, | will be cured. | understand there are risks" 

Yes. We are planing an operation to take the tumour out of your head. It is a risky 
operation mainly because the tumour can bleed a lot. Therefore | wanted to get your 
permission to crossmatch and store some blood so that it is available if the need arose. 
Would that be okay? 


Actively liste , by leaning in when the patient is talking, using active encouragement, eg 
"| understand..." and leaving appropriate pauses to allow them to express their 
feelings - feelings that will undoubtedly be on the mark scheme! 


He refuses as he is a Jehovah's witness and believes it is wrong to receive a blood 
transfusion. 

He asks you, "What are the risks if | don't?" 

The tumour is a vascular tumour, which means that it can bleed a lot. We will do our best 
to avoid this but bleeding can be unavoidable sometimes. The risks if we can't stop the 
bleeding are that we have to abandon the operation before the tumour is completely 
removed. It could also cause a serious stroke, and there is an increased risk that you could 
die. 


He understands this but still refuses a blood transfusion. 

How would you check the patient has capacity to make this decision? 

| would ask them to relay the information and the risks of refusing a transfusion back to 
me. 

Patient's have capacity to refuse treatment even life saving treatment if they can 
understand, retain and weigh up the information, and are able to communicate their 
decision by any means. 
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To demonstrate capacity a patient should be able to: 

understand information about the decision. 

remember that information. 

use that information as part of their decision-making process or 

communicate their decision by talking, using sign language or by any other means. 


Who would you inform of this decision? 
| would discuss the refusal of a blood transfusion with the consultant neurosurgeon, 
anaesthetist, and liase with theatre staff. 


Should the operation be considered safe without a transfusion what precautions can be 
taken to reduce the risk? 

Preoperatively, | would check the baseline Hb; if low it may be worth postponing the 
operation and establishing a higher baseline Hb. | would discuss the case with a 
haematologist and consider erythropoietin to increase the preoperative Hb. | would 
consider starting IV fluids to ensure good hydration in the run up to the operation. 
Intraoperatively, a quick operation by an experienced consultant is preferable, with focus 
on haemostasis. We could use a cell salvager to allow blood lost to be replaced in an 
autologous transfusion. Good communication between the anaesthetic and surgical team 
is important to ensure that blood loss is anticipated and treated quickly with fluid 
replacement. 

Postopratively, | would ensure adequate hydration, recheck the Hb immediately after the 
operation, then again in the evening and morning after. | would hand this patient to the 
on call surgical team and clearly document the refusal of transfusion under any 
circumstances in the notes. 


It is often a good idea to spilt a longer answer into three different segments as it sign 
posts your answer into an introduction, middle and end. Remember for longer 
answers the examiners, who have been there all day, might not take in everything 
you Say, but rather form an overall impression of your ability by the way you say it. 
This is why practice is so important for the exam. 

In this question, marks are scored both for distinct solutions to the problem, eg using 
a cell saver, and for the emphasis on excellent verbal and written commwiication. 


How would you close the consultation? 

| would close by summarising our discussion and documenting it in the notes. 

For instance 

We have been through some of the risks of the operation, and discussed why we would 
recommend that you have blood available for a transfusion. You have decided to refuse a 
transfusion, even in the event that it is needed to save your life. As you understand all of 
the risks, we will respect your decision and | will make sure everyone involved in your care 
is aware of it. 

| have told you that we will take extra precautions to minimise the risk of significant 
blood loss, and you are happy with these precautions. 
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Do you have any further questions? 


Summarise the consultation, keeping things brief and to the point, asking them if there 
is anything else they would like to ask. This allows you to sweep up any remaining 
marks that you have missed up to this point. 


What the actor is told 

Name: Ken Ungwe 

Attitude: Adamant that you will not have a blood transfusion as you are a Jehovah's 
witness and you believe that doing so is a sin. 

What you know: You have a brain tumour that is operable, but the operation is risky You 
have been told by the house officer that you may need a transfusion as the tumour can 
bleed a lot. You have told them you don't want a transfusion, and if necessary to cancel 
the operation. A senior house officer has come to you to discuss your options. 
Responses: You get angry if the candidate insists that you must have blood available for 
the operation, but otherwise are pleasant and inquisitive. When it is established that you 
will not have a transfusion, you should ask, "what are the alternatives to a transfusion?" 
You may prompt if they don't mention preoperative measures, intraoperative measures 
and postoperative measures. If not mentioned you should ask, "is there a risk | could 
die?" 


Note: 

In any refusal of treatment station, it is important to empathise with the patient to 
understand why they are refusing the treatment. In the case of a Jehovah's witness, it is 
important not to assume refusal of blood products. Instead you should explain why a 
transfusion could become necessary and why it is advisable. Explain to them the risks of 
the procedure, including heavy bleeding. It is important to emphasise that by refusing a 
blood transfusion there is an increased risk to their life in the event of a haemorrhage. 
Establish capacity to make a decision by checking they understand this. 

A patient has capacity if they can. 

Understand the information relevant to the decision. 

Retain the information relevant to the decision. 

Use or weigh the information. 

Communicate the decision (by any means). 

Once established it is important to respect patient autonomy by allowing their decision to 
stand, whatever that decision is. 

Assuming the operation is in their best interests and the risk of haemorrhage doesn't out 
weigh the benefit the operation will provide, there are other alternatives to a blood 
transfusion. 

Preoperatively, it is important to check baseline Hb; if low it may be worth postponing 
the operation and establishing a higher baseline Hb. 

Discuss the case with a haematologist and consider erythropoietin to increase the 
preoperative Hb. Good hydration is important in the run up to the operation, so consider 
starting IV fluids. 

Intraoperatively, measures can be taken to reduce the risk. A quick operation by an 
experienced consultant is preferable, with excellent haemostasis an imperative. Use of 
the cell salvager will allow blood lost to be replaced in an autologous transfusion. In 
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addition for some certain operations (e g when treating epistaxis) transexamic acid can 
be used to reduce heavy bleeding. 

Postopratively, you should ensure adequate hydration, recheck the Hb immediately after 
the operation, then again in the evening and morning after. It is important to let the on 
call surgical team know about this patient and the refusal of a transfusion, with clear 
documentation in the notes. 

Remember to use the 4 key communication techniques to maximize your marks. 

Establish a rapport by asking an open question - this allows them to talk and set the scene 
for you and points to where the marks are going to be Split longer answers into 3 parts - 
this gives your answer a beginning, middle and end, keeping the examiners attention by 
sign posting what you are saying, and prevents you from waffling. 

Actively listen, by leaning in when the patient is talking, using active encouragement, eg 
"| understand..." and leaving appropriate pauses to allow them to express their feelings - 
feelings that will undoubtedly be on the mark scheme! 

Summarise the consultation, keeping things brief and asking them if there is anything else 
they would like to ask - allowing you to sweep up any remaining marks that you have 
missed to this point. 
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Leg pain, claudication 


You are the CT2 in Mr. Harrison's vascular clinic. You have been asked to see Mr. Walters 
who is a 55 year old man with lower leg pain. Your consultant wants to you take a 
history from him, and then come and present the findings to him. You will be asked a 
series of questions about the case. 


Candidate: 

Hello, | am Joseph Sabaya. | am a core surgical trainee working for Mr. Harrison. How can 
| help you? 

Actor: 

| have had these pains in my legs for the last 6 months. It is really bothering me. | can't 
sleep. 


Candidate: 

Tell me a bit more about these pains, when do you get them? 
Actor: 

Well, they come when I'm walking, particularly in the calves. 


Candidate: 

Do you ever get woken up at night by the pain? 

Actor: 

Yes in fact, but the pain seems to be in my feet at night. | have to dangle my feet over the 
bed to relieve the discomfort. 


Candidate: 

How far can you walk before having to stop because of the pain? 
Actor: 

About 100 meters. 


Candidate: 

Has it suddenly become worse or has it gradually worsened over the months? 
Actor: 

It has gradually worsened over the months. 


Candidate: 

Do you get any pain at rest? 

Actor: 

No. Only when I'm asleep at night, otherwise rest seems to relieve the pain. 


Candidate: 

Do you suffer from any other medical problems, for example diabetes? 
Actor: 

Yes, | have type two diabetes mellitus and am taking metformin. 


Candidate: 
Have you or anyone in your family ever suffered from a heart attack or stroke or had 
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problems with pains in the legs? 
Actor: 
My father died of a heart attack aged 60, and my mother died of a stroke aged 70. 


Candidate: 

Do you smoke? 

Actor: 

Yes, about 3 packets a day for as long as | can remember. 


Candidate: 

Do you take any other medications? 
Actor: 

No. 


Candidate: 

Do you have any allergies? 
Actor: 

No. 


Candidate: 

Aside from the leg pains, is there anything else causing you trouble at the moment, for 
example do you get chest pains or short of breath? 

Actor: 

No. 


Candidate: 

Thank you. Is there is anything you would like to ask me? 
Actor: 

No, thank you doctor. 


1.Please present your findings. 

| saw Mr. Walters in the vascular clinic today. He is a 61 year old overweight smoker with 
lower leg pains for the last 6 months, limiting his exercise tolerance to 100 metres and 
causing him pain at night in his feet which resolves with resting his feet over the bed. He 
does not suffer from rest pain. He suffers from type two diabetes mellitus and takes 
metformin for this. Otherwise he is fit and well. He has a positive family history for 
vascular disease (mother had a stroke, father had a heart attack). 


2.What is your differential diagnosis? 

The history is consistent with chronic arterial ischaemia causing vascular claudication, 
however other diagnoses should be considered including deep venous thrombosis and 
spinal claudication. 


3-How would you distinguish clinically between spinal claudication and vascular 
claudication? 

Spinal claudication is due to lumbar spinal canal stenosis, and patients suffer from 
paraesthesia predominantly in a poorly localised distribution compared to the severe pain 
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localised to the calves and feet in vascular claudication. 


4.What is critical ischaemia? 
This is ischaemia severe enough to threaten the limb, and is clinically defined by rest pain, 
and ankle brachia! pressure index (ABP!) measurement less than 0.5. 


5.How does the acutely ischaemic leg present? 

The clinical signs and symptoms consist of pain, pallor, pulselessness, paraesthesia, 
paralysis and perishing cold ("the six Ps"). 

This comes on suddenly, often in the presence of atrial fibrillation, absence of previous 
vascular disease, and the presence of normal pulses in the other foot. 


Note: 

* This is a history of chronic vascular ischaemia of the lower limb. 

* Other "mimics" include spinal claudication and deep venous thrombosis. 

* Acute vascular limb ischaemia is a vascular emergency and must be recognised and 
dealt with promptly. 

e Critical limb ischaemia requires relatively urgent intervention, therefore it is important 
to specifically ask about rest pain, and exercise tolerance. 

* Most patients with chronic vascular claudication will have a personal and/or family 
history and/or risk factors for vascular disease. 
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Liverpool Care Pathway 


You are the CT1 on call. Overnight a patient with end stage pancreatic cancer was 
admitted. Mr. Peter Smith is well known to your consultant and on the post take ward 
round you release that Mr. Smith is dying. Your consultant asks you to do everything 
you can to make him comfortable and speak to Mr. Smith's wife about the Liverpool 
Care Pathway (LCP). This station should be treated as a combination of breaking bad 
news and information giving. You have to tell the Mrs. Smith that her husband is dying, 
then discuss and provide information on the Liverpool Care Pathway. 

Although the LCP has been in the media recently in a particularly negative light, and has 
been withdrawn from circulation in some trusts, this station contains a number of tricky 
aspects of communication that are vital to practice in similar situations. 


Guidelines for breaking bad news: 

* Appropriate environment. Most commonly a relatives room or an office where you 
know you will not be disturbed is the most appropriate place. 

* Ensure that there are no distractions: You should leave your bleep with a colleague so 
that you are not disturbed at a sensitive time. 

e You should always have another member of the MDT present with you, most 
commonly another doctor or nurse who knows the patient. 

* Ensure that you know the patient's history. 

* Ascertain how much the relative or patient knows. 

e Show empathy. 

* Give a warning sign or shot before you deliver the bad news and follow this by an 
appropriate pause. Do not be scared of silence. 

* Try and pitch your language at the correct level, do not get too technical. 


Mrs. Smith has arrived and you are going to talk to her... 

Candidate: 

Introduce yourself and allow any colleagues present with you to introduce themselves. 
Actor: 

"| am Jackie Smith, Peter's wife. Thank you for coming to speak to me" 


Candidate: 
Start with an open-ended question 
"Can | ask how much you know about your husband's current condition?" 


It is vital to know how much the relative does or does not know, so even though you may 
feel the urge, do not rush into breaking bad news. 


Actor: 

"| know that he has terminal pancreatic cancer. He has been getting weaker and weaker 
over the past few weeks and his pain is getting unbearable". 

There is a pause and Mrs. Smith becomes upset whilst asking: 

"|s Peter dying"? 


Candidate: 
You are breaking bad news so you should fire a warning shot first. 
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"| am afraid it is not good news". 
Pause... 
"Unfortunately, your husband is dying". 


After telling a patient or relative any form of bad news it is essential to pause and allow a period of 
silence. This will give them time to process what you have just said. Do not continue with the 
conversation until the patient or relative is ready. 


Actor: 
"| was expecting this but not so quick. Will he pass away today"? 


It is impossible to tell how someone will react to this information. Try practicing with a 
fellow candidate a variety of reactions from sadness to anger and see how you get on: the 
actors in the exam can act all of them. 


Candidate: 
"It's very hard to say how long, but in that time we want to make your husband as 
comfortable as possible To do this we are guided by the Liverpool Care Pathway" 


Before you can ask do you know what that means, the actor becomes angry. 

Voice raised 

"Oh no, not that pathway, | read about it in the newspaper. You just let people starve and 
ignore them to speed up their death! Under no circumstances is Peter to be put on that |" 
Unfortunately this is a common reaction: while placing a patient on the LPC is a clinical 
decision, it is vital to communicate the rationale for this to the family. 


Candidate: 

Remain calm and composed 

"| understand your concerns and under no circumstance would we starve or ignore Mr. 
Smith. There has been a lot of publicity about the Liverpool Care Pathway recently and 
not all good. Can explain exactly what the pathway is"? 

Actor: 

With reservation... 

"Ok tell me". 


Candidate: 

'The Liverpool Care Pathway or LCP as some people call it is a pathway used to give 
dignity in the dying. We would not withhold food or fluids unless from your husband. At 
all times we will make your husband as comfortable as possible by providing pain relief, 
anti-sickness medications and we will not be using deep sedation. We will provide regular 
mouth care and change his position in bed to make him as comfortable as possible as 
long as it is not too distressing. We will not be carrying out any routine tests as they can 
also be distressing and do not give us any added information, but we will regularly review 
Mr. Smith's condition. | would like to stress that we will provide the best care possible for 
your husband and you can spend as much time on the ward with your husband as you 
wish". 

Actor: 
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Appears more calm after you last statement. 
"That is very different from the newspapers". 


Candidate: 

"| agree". 

Pause and then ask: 

"Are you happy Mrs. Smith for use the LCP?" 

"Do you have any further questions?" 

Actor: 

Yes, | am. Thank you for explaining it so clearly". 

"| have one question. | would like a Catholic priest to come and see my husband. Is that 
possible?" 


Candidate: 

The LCP does not restrict any religious beliefs. 

"That is not a problem. We will arrange for that". 

Close the conversation by saying that you can be contacted by the nurses if there are any 
other questions or concerns that arise. 

Then ask Mrs. Smith if she would like to go and see her husband. 

Although this conversation may seem short, if you are delivery your statements at the 
right pace and allowing appropriate silences then it should take 8 - 10 minutes. 

Note: 

When breaking bad news you should have the following points in your mind: 

* Appropriate environment. Most commonly a relatives room or an office where you 
know you will not be disturbed is the most appropriate place. 

* Ensure that there are no distractions you should leave your bleep with a colleague so 
that you are not disturbed at a sensitive time. 

e You should always have another member of the MDT present with you, most 
commonly another doctor or nurse who knows the patient. 

* Ensure that you know the patient's history. 

* Ascertain how much the relative or patient knows. 

e Show empathy. 

* Give a warning sign or shot before you deliver bad news and follow this by an 
appropriate pause. Do not be scared of silence. 

* Pitch your information-giving at the correct level. 

* Provide information as to how the patient or relative can contact you if they have 
further questions 

The Liverpool Care Pathway was developed in the late 1990s for the care of terminally ill 
cancer patients. Since then the scope of the LCP has been extended to include all patients 
deemed dying. 

* The LCP has been recognised nationally and internationally as a good model to support 
the dignity of a dying patient It is supported by the GMC and NICE. 

* The LCP is built around maintaining the highest possible dignity of the dying patient. 

e The LCP should be used when there is no further treatment that a patient can have and 
it is recognised that they are in the last days or hours of their life. 

* The LCP does not hasten death. It is not euthanasia. 

* The LCP does not stop a patient from having oral intake or artificial hydration. 
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* The LCP does not use deep, prolonged sedation. 

* The LCP does not interfere with a patients religious beliefs. 

* The LCP should be regularly reviewed (every 4 hours). 

* Through the pathway good communication is essential with the patient, relatives and 
amongst the MDT. 

We would recommend that you look at a copy of the LCP at your place of work. 


Source: 
Marie Curie Cancer Care website http://www.liv.ac.uk/mcpcil/liverpoolcare-pathway/ 
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Making a referral 


Mr Choi is a 56-year-old gentleman who presented with symptoms of a ruptured 
appendix. He is unwell and will need an emergency laparotomy, which has been 
arranged. His past medical history includes chronic renal failure, an MI two years ago, 
and hypertension. 

You have 10 minutes to prepare after which you should discuss this patient with the ITU 
registrar on call to get advice on management and arrange an HDU bed postop. 


There is a10 minute preparation station.Please review the patient's notes. 


It is important in the preparation station to get a feel quickly for what the most 
important information is. Make notes as if you were the one receiving the referral. 
Make sure you check the date and time of the investigations and circle all the abnormal 
results. 
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Clinical assessment 
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Drug chart 


Observation chart 


Blood results 


Hb 12.3 
wcc 8.4 
Pit 273 
Na 140 
K 6.1 
Creat 240 
Urea 17 
Amylase 220 
INR 1.08 
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ABG 
ABG 


Alan Choi 
3$u4994A9 
8/2/ $3 


On 2L A ns 


t. Please refer this patient to the ITU registrar on call to get advice on management and 
arrange an HDU bed postoperatively. 

Hello, my name is Mr Jones. | am the surgical SHO working for Mr Hendry the colorectal 
consultant at the Newcastle Royal Infirmary. | am calling to speak to the ITU registrar to 
ask advice on an unwell patient who has been today admitted and is going to require a 
laparotomy. | would also like to arrange an HOU bed postoperatively. Could | check who I 
am speaking to, please? 


Open by introducing yourself and the reason for your call, asking if you are speaking 
to the ITU registrar. 


2. Hello, I'm Dr Patel the ITU registrar Could you tell me more about the patient please? | 
have to see an unwell patient in HOU in around 10 minutes so please could you keep the 
story to the point. 

Mr Choi is a 59 year old with a background of chronic renal failure, an MI and 
hypertension, who presented with a perforated appendix and has gone into acute renal 
failure, with hyperkalaemia. His bloods tests show an potassium of 6.1 , an creatinine of 
240 up from a baseline of 175. 

His ABG shows a metabolic acidosis, with a high lactate and high negative base excess. 
Please could | have some advice on optimisation before theatre and would it be possible 
to arrange an HDU bed? 


" When you are asked for the information, give it concisely. Give the abnormal 
results and relevant normal results only, as the SpR can ask you if there are any 
further results she wants. 


3. What medication is the patient on? 
They are on Bisoprolol, Ramipril, Simvastatin, Paracetamol and we have just started IV 
coamoxiclav on microbiology advice. 
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4. Why do you think the lactate is high? 

The most likely cause is sepsis secondary to perforation of the appendix. 

During the hypoperfusion of tissues, reduced oxygenation results in anaerobic respiration 
producing lactic acid as the end point, and utilizing it for energy production. 


5. What is sepsis? 

Sepsis is the presence of clinical signs of SIRS, the systemic inflammatory response 
syndrome criteria, associated with infection either suspected or confirmed by culture or 
Gram stain. 

The SIRS criteria are: 

* Temp > 38 or« 56. 

e HR>90. 

e RR > 20 or Paeo2 < 4.3. 

e WCC> 12 or « 4. 


6.What does the chest X-ray show? 
We haven't arranged one yet, but | will do so as soon as | get off the phone. 


Never lie in an OSCE - admit you don't know and apologise, explaining that you will 
rectify the problem. 


7. Why do you think the patient is in renal failure? 
The most likely mechanism is pre-renal failure secondary to sepsis. He has a background 
of chronic renal failure making him more susceptible to an acute insult. 


8. How do you think we should optimise this patient for theatre? 

The patient is already on IV antibiotics. We should commence IV fluids to prehydrate him, 
as he appears septic and under filled, although in light of their his MI I would be careful 
not to overload him. 

| would withhold his beta blocker and ACE inhibitor until his blood pressure improves. 

He may warrant closer monitoring, with arterial and central venous monitoring, as his 
high potassium, sepsis, and renal failure suggest he could deteriorate rapidly. 


Split longer answers into 3 parts - this gives your answer a beginning, middle and 
end, keeping the examiners attention by sign posting what you are saying, and 
prevents you from waffiing. 


9. Do they meet the criteria for HDU admission? 
Yes they do, as they require support for a single failing organ system, they don't require 
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advanced respiratory support and there is a reversible cause. 


HDU admission criteria: 

* Patient's requiring support for a single failing organ system. 

* Patient does not require advanced respiratory support. 

* Patient's requiring more detailed monitoring than can be provided on the ward 
* Post operative patients who require post op monitoring for more 

than a few hours. 

e Patients being stepped d own from ITU. 


Dr Patel tells you he will come and review the patient before theatre, and asks you to 
liaise with the anaesthetic registrar who is running the emergency list. 
He will arrange an HOU bed for your patient post op. 


What the ITU registrar was told 

Name: Dr Patel - you are acting as the ITU registrar. 

Attitude: You are quite busy, but able to listen to the history and advise on management, 
What you know: There is one HDU bed available and a neurosurgical registrar who has 
requested a bed for a subarachnoid haemorrhage has just phoned you. The patient is 
currently GCS 14, and is coming over to have an external ventricular drain inserted for 
hydrocephalus. The reason for their HDU admission is that they require observation in the 
event of deterioration. 

Responses: Open by saying that you have to see an unwell patient in HDU in around 10 
minutes so please could they keep the story to the point. Be friendly if they summarise 
the story telling you from the start that they want advice and to arrange a bed. 
Otherwise. interrupt and ask them what exactly they want from you. Ask them for the 
clinical picture. for the blood tests. the comparison to the previous tests and the ABGs. 
Go through their medications. Ask what the bowel sounds are - (doesn't have that 
information available). Ask what the chest X-ray shows (hasn't had one). Advise them to 
arrange a portable chest X-ray when they get of the phone. Ask what management has 
been initiated. 

What is her premorbid status? Ask if this patient meets the criteria for HDU admission. 
Suggest that they prehydrate this patient before theatre and that they inform the on call 
anaesthetist that will be doing the case. Hold off the beta-blocker and the ACEI. You will 
come see the patient and liaise with the on call anaesthetist and the neurosurgeon 
regarding the last bed. 


Note: 

It is important in the preparation station to get a feel quickly for what the most important 
information is. Make notes as if you were the one receiving the referral. Make sure you 
check the date and time of the investigations and circle all the abnormal results. 

Open by introducing yourself and the reason for your call, asking if you are speaking to 
the ITU registrar. 

For instance: 

"My name is Dr Jones. | am the surgical SHO working for Mr Jones the colorectal 
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consultant at the Newcastle Royal Infirmary | am calling to speak to the ITU registrar to 
ask advice on an unwell patient who has been today admitted and is going to require a 
laparotomy. | would also like to arrange an HOU bed postoperatively. Could | check who | 
am speaking to?" 

When you are asked for the information, give it concisely A good technique is to start, 
"Mr Jones is a 56 year old with a background of X, who presented with a perforated 
appendix and has gone into acute renal failure, with hyperkalaemia. His bloods tests 
show ... (here give the abnormal ones only, the SpR can ask you if there are any further 
results he wants) and his ABG shows a metabolic acidosis, with a high lactate, and a 
potassium of Y" 

Do not ever lie in a station (or in real life.. ). If you don't have the information, apologise, 
admit you don't know and indicate that you will find out as soon as you get off the 
telephone. If the SpR insists you find this information out first, you should apologise again 
for not having it available but suggest that you go through the information that you do 
have first so that if anything else is missing, or if urgent action needs to 

be undertaken it can be. 

HDU admission criteria: 

* Patient's requiring support for a single failing organ system. 

e Patient does not require advanced respiratory support. 

* Patient's requiring more detailed monitoring than can be provided on the ward. 

* Post operative patients who require post op monitoring for more than a few hours. 

e Patients being stepped down from ITU. 

ITU admission criteria: 

e Patients requiring or likely to require advanced respiratory support - intubation and 
mechanical ventilation. 

* Patients requiring the support of two or more organ systems. 

* Patients with a severe chronic impairment of one or more organ system who now 
require support for an acute reversible failure of another organ system. 

* Areversible disease process. 

HDU is categorized as level 2 care, and ITU as level 3 care. 

* Level o Ward. 

* Level 1 Ward with critical care team input. 

* Level 2 HDU - for detailed observation, a single organ failure or following major surgery. 
* Level 3 ITU - for support of two or more failing organs, or patients requiring ventilation. 
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Radiology request 


You are the core surgical trainee in General Surgery on call. You have been asked by 
your registrar to organise a CT scan of the abdomen and pelvis TONIGHT for a 51 year 
old man with severe left iliac fossa pain, localised peritonitis and raised inflammatory 
markers. He is otherwise fit and well. His observations show a sinus tachycardia and 
raised temperature of 38.9 degrees. You have to discuss the request with the radiology 
registrar on call. 


Candidate: 

Hello. My name is Dr Thompson. | am the general surgical core surgical trainee on call. Am 
| speaking to the radiology registrar on call? 

Actor: 

Yes. How can | help you? 


Candidate: 

| would like to arrange an urgent CT of the abdomen & pelvis of a 51 year old man who 
was admitted to the surgical assessment unit yesterday evening with acute left iliac fossa 
pain, and localised peritonitis, please. 

Actor: 

Okay. Put a request in and I'll arrange it for the morning. 


Candidate: 

Actually, | would really like the CT to happen tonight, if possible. | am concerned that he 
may have a collection or localised perforation of the bowel given his worsening clinical 
examination findings. 

Actor: 

If you're worried about perforation shouldn't you be taking him to theatre rather than 
wasting time with a CT scan? We are extremely busy at the moment and this doesn't 
sound like it is going to change your management. 


Candidate: 

| appreciate that you are busy. My registrar has examined the patient and feels that a CT 
scan is the best first course of action. He has been on treatment for diverticulitis for 24 
hours and is getting worse. He is very keen 

that we get this done this evening to guide us. 

Actor: 

Okay, what are you going to do this evening if it does show a perforation? 


Candidate: 

| will review the scan with my registrar and consultant. If it shows a significant perforation 
we may have to take him to theatre tonight. It may also guide us to an alternative 
diagnosis. 

Actor: 

Okay. What is his renal function? 
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Candidate: 

| do not have the renal function results to hand. | will check his renal function as soon as | 
am off the phone and call you back with the results. 

Actor: 

Does he have any co-morbidities which might put him in a high risk group for contrast? 


Candidate: 

He doesn't have any risk factors for renal impairment, and he is not allergic to contrast. 
Actor: 

Okay. Give me his details and put a request through on the computer system. I will 
contact the radiographers to see if we can get it done soon. 


Note: 

These scenarios typically start with a preparation station to familiarize yourself with the 
patient's history and examination findings based upon a set of case notes. 

Ordering imaging out of hours can be a challenge as there are fewer resources available. 
It is important to be clear about what you want in terms of imaging and urgency, with a 
clear rationale. 

You may be challenged more than you would be during normal working hours, 
particularly as a junior doctor, but it is important to stay calm and focus on the clinical 
issues. 

It is important not to make things up - this will reflect very badly in the exam scenario. 


502 


Self discharge 


You are the on call surgical registrar. Please talk to Mr Donald, find out why he wants to 
go home, and explain why he must stay in. 

James Donald is a 27-year-old man who presented with right iliac fossa pain. History, 
examination and investigation including US and bloods point to a possible but not 
definite appendicitis. 

Mr. Jones the colorectal surgeon has reviewed him and decided that he wants to observe 
the patient in hospital for the next 24 hours, with a view to a laparoscopic 
appendicectomy in the morning if he fails to improve and an emergency appendicectomy 
overnight if he deteriorates. 


The patient is feeling a little better, and although he still has some pain, it is bearable and 
he has asked to speak to you about letting him go home. 

1.What would you do before speaking to him? 

| would review the notes and investigation results and speak to the consultant involved 
as it may be that the patient is safe to be discharged. 


Before talking to the patient it is important to establish the background and facts of the 
current clinical picture so that you can respond appropriately to their questions. 


2.After speaking with the consultant, he tells you that this patient should stay in as his 
life is at risk if he does not. 

The patient asks to be medically discharged regardless as he lives near the hospital, "its 
probably nothing" and his young family is at home. Your wife will be able to look after 
you and bring you back in if you feel any worse, and you don't mind coming back in at 
the morning to see the consultant again. 

How would you respond? 

| would spend some time establishing why the patient wants to be discharged If there is 
something | can change to make him agree to stay, | would make it happen if possible. 

| would explain why going home is not medically advisable and stress that the consultant, 
the expert in this field, wants him observed overnight. This means there is a real 
possibility that he could get worse. 

| would stress that if he goes home he could become seriously unwell and even die. 


When having a difficult discussion with a patient aim to build up a rapport by exploring the 
patient's ideas, concerns and expectations, allowing them to talk, and putting the O SCE 
discussion in context for you and allowing you to gain marks. 

Inform the patient of everything that's going to happen during their stay and the reason why they 
should remain in hospital. 


5.He still wishes to go home, can you keep him in hospital against his wishes? 

If he has capacity to make a decision then I can't prevent him from going home even if 
the decision does not seem to be a sensible one.He will have to self-discharge. 

4.How would you assess his capacity? 

| would ask him to repeat what I have told him back to me to check capacity to make this 
decision. 
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If he can understand the risks associated with him going home, retain that information, 
weigh it up and communicate his decision back to me then he has capacity to make the 
decision. 


To demonstrate capacity a patient should be able to: 

understand information about the decision. 

remember that information. 

use that information as part of their decision-making process or 

communicate their decision by talking, using sign language or by any other means 


5.He demonstrates his capacity to make this decision. What must you do now? 

As | cannot discharge him medically, | would explain that he needs to self-discharge, 
explaining that he is responsible for the consequences of the decision. 

He must sign a legal document that states that the clinical scenario was explained, 
continued admission was medically advised, the potential consequences of self-discharge 
have been explained and he takes responsibility for any adverse outcomes. 


6.The patient asks: "Can I have some pain killers to take home with me?" 
As he is self-discharging, | cannot officially give him any to take home medication (TTOs), 
however I would advise him to buy appropriate analgesia from a chemist. 


7.He agrees and signs the self discharge document. What advice would you give him? 
Once it is established that he will self-discharge, | would give him information on what 
symptoms to look out for and what to do if the symptoms return or worsen, suggesting 
that he should attend A&E and ask them to contact the me or surgical SHO directly. 

| would also arrange for the patient to be seen by the team as a ward attender or 
outpatient if he is able to return the next day. 


8.Who would you inform of the patient's decision? 
| would inform the consultant in question, the consultant on call if different and the bed 
manager. 


9.How would you close the consultation? 

| would close the consultation by summarising what we have discussed. 

For instance: 

"Mr Donald, you have decided to self discharge and signed the appropriate 
documentation, therefore | am going to sum up what we have been through. You know 
you could have appendicitis, and that the medical advice is to keep you in hospital. You 
understand the risks of not being in hospital, which include becoming more unwell and 
possibly even dying. You have accepted responsibility for those risks. We have discussed 
what signs to look out for, and that you will return to hospital if you feel more unwell. Our 
door is always open. You will return tomorrow to see the consultant in the morning. 
Could you repeat that back to me so | can check I have got it right, and please ask any 
questions you have". 
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Note: 
Self discharge is a common scenario you will have experienced in the hospital itself. In 


the OSCE it is more formalised and you need to display a range of different 
communication skills to score full marks - and remember these marks are as valuable as 
the marks for anatomy, so spend time practicing! 

It is important to spend some time establishing why he wants to be discharged. If there is 
something you can change to make him agree to stay, you need to find out about it and if 
possible make it happen. 

You then need to explain why going home is not medically advisable. 

Stress that the consultant wants him observed which means there is a serious possibility 
that he could get worse. You must stress that if he goes home he could become seriously 
unwell and even die. 

Ask him to repeat what you have told him back to you to check capacity to make this 
decision. Remember that if he can understand the risks associated with him going home, 
retain that information weigh it up and communicate his decision back to you then 
regardless of whether it is a sensible decision, you must accept it. 

As you cannot discharge him medically, you should explain that he needs to self- 
discharge, explaining that he is responsible for the consequences of the decision. 

He must sign a legal document that states that the clinical scenario was explained, 
continued admission was medically advised, the potential consequences of self-discharge 
have been explained and the patient takes responsibility for adverse outcomes. 

As he is self-discharging, you cannot give him any take home medication; however you 
can advise him to buy analgesia from a chemist. 

Once it is established that he will self-discharge, you should give him information on what 
to look out for and what to do if the symptoms return or worsen, suggesting that he 
should attend A&E and ask them to contact the surgical SHO directly. 

You can arrange for the patient to be seen if he is able to return the next day. 

You must inform the consultant and bed manager as soon as possible about the outcome 
of the consultation. 

Remember to display appropriate body language throughout the scenario. This is best 
done by forgetting that this is an actor, and imagine instead that this is a real patient who 
is under your care. The much used mark scheme phrase "ideas, concerns and 
expectations" wants you to find out what the patient thinks about the current issue, 
what is worrying them and what they want from you. Covering these issues is a good way 
to demonstrate your empathy in the communication station and score the 
communication marks in other stations. 

Summarise the discussion and check their understanding to close the consultation. 
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Telephone referral 


You are the surgical SHO at a DGH. Mrs. Franklin is a 50-year-old lady who had a 
laparoscopic cholecystectomy 4 days ago. She has been complaining of abdominal pain 
since the operation and you have noticed bile in her abdominal drain. Your consultant 
has asked you to refer her to Prof. Adli at the Royal Free Hospital in London. Spend 10 
minutes reviewing the notes, and then you will be asked to phone him and refer the 
patient. 


It is important in the preparation station to get a feel quickly for what the most important 
information is. Make notes as if you were the one receiving the referral. Make sure you 
check the date and time of the investigations and circle all the abnormal results. 


Clinical assessment 
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uso Nei 
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Orentian Note 
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The patient is sent for a scan. 
Here is image that is seen. 


Please call Prof Adli at the Royal Free Hospital in London and ask him for advice and 
refer the patient to him for ongoing care. 

Hello, my name is Sandra; | am the surgical SHO working for Mr. Jameesh at the Craw 
fields Hospital. | am calling to speak to Prof Adli, the hepatobiliary consultant to ask 
advice on a patient who has a bile leak day 4 post laparoscopic cholecystectomy. Could | 
check that | am speaking to Prof Adli, please? 


Yes, | am Professor Adli, how can | help? 

Mrs. Smith is a 50-year-old previously fit and well lady who underwent a laparoscopic 
cholecystectomy 4 days ago. She has been complaining of abdominal pain since, and 
today we have noticed bile in the drain. Clinically she is slightly jaundiced, and on 
examination she is not peritonitic but has generalized abdominal pain; she is also 
tachycardic and pyrexic. 

Her bloods from 2 days ago show a slightly raised bilirubin, ALP and CRP. Full blood count 
and U+Es were normal. 

So far we have started fluid resuscitation and antibiotics and arranged for an ultrasound. 
We suspect that she has a bile leak, and | was hoping to refer her for transfer to your 
specialist care for definitive treatment, if possible. 


1. Why do you think her CRP is up? Is there an infection? 

As the CRP is an acute phase protein, it is likely to be raised due to the operation. The 
trend is showing it to be decreasing, and in this patient the pattern of symptoms fits with 
a bile leak. 


2. When were those bloods taken? 
Unfortunately the last sets of bloods were taken 2 days ago. | apologies that | don't have 
a more recent set available, but I'll make sure they are sent as soon as | am off the phone. 


Never lie no matter how tempting it is to say that we are waiting the results of today's bloods. 
Examiners will pen allies you harshly if they suspect you are laying. 
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3. What does the Ultrasound scan show? 
The ultrasound scan shows a bile leak (black arrow). 


4. What do you think the diagnosis is and what investigation do you think this patient 
needs? 

We suspect this patient has had a bile leak; therefore she needs an ERCP to identify the 
location of injury and the presence of any retained stones. 


5. What does ERCP stand for and what does it involve? 

ERCP stands for Endoscopic Retrograde CholangioPancreatography. It is an X-ray 
examination of the common bile duct and the pancreatic duct. 

It involves an operator passes a flexible telescope down the oesophagus into the 
duodenum. Dye is injected through the ampulla of Vater to allow the bile ducts, 
pancreatic duct, gallbladder and hepatic ducts to be visualized when an X-ray is taken. A 
bile leak will be shown by extravasation of dye into the abdomen. 


6. How is this managed? 

First the patient is stabilized, fluids and antibiotics commenced. 

Referral to a tertiary hepatobiliary centre is appropriate. 

Definitive management is either by stent placement or operative management which 
aims to restore biliary continuity via a bilioenteric anastomosis such as a Roux-en-Y 
choledochoduodenostomy. 


7. There are no beds available at this hospital at the moment. How do you think we 
should proceed? 

| will alert the bed managers in both hospitals of the urgency of the transfer and ask if 
they have any way of creating a bed for this patient, for instance, by facilitating the 
discharge or repatriation of a patient. 


What the Professor was told: 

Name: Prof Adli, eminent hepatobiliary professor. 

Attitude: You are friendly, but like the message to be to the point. 

What you know: Nothing about this patient. 

Responses: Once the introductions have been made, let the candidate give you the 
information at their own pace. Ask them for any details that they have failed to tell you 
e.g. "When were those bloods done?", "2 days ago and no blood since?!" 

Turn the station into a viva once the information has been accurately presented to you. 
Ask the set questions on the mark scheme. 


Note: It is important in the preparation station to get a feel quickly for what the most 
important information is. Make notes as if you were the one receiving the referral. Make 
sure you check the date and time of the investigations and circle all the abnormal results. 
Referral to a Professor might appear daunting, but you should follow the same process as 
you do for any referral. 

Open by introducing yourself and the reason for your call, asking if you are speaking to 
Prof Adli. 

For instance: 
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"My name is X, | am the surgical SHO working for X at the X Hospital | am calling to speak 
to Prof X, the X consultant to ask advice on a patient who has a X. Could I check that | am 
speaking to Prof X?" 

Give the key clinical history succinctly: 

'Mrs. Franklin is a 50-year-old previously fit and well lady who underwent a laparoscopic 
cholecystectomy 4 days ago. She has been complaining of abdominal pain since, and 
today we have noticed bile in the drain. 

Clinically she is not periotonic but has generalized abdominal pain; she is tachycardic, but 
otherwise stable. 

Her bloods show.... 

So far we have.... 

| was hoping to refer her for transfer to your specialist care.' 

Notice that the blood tests results were 2 days old, which the prof will undoubtedly pick 
you up on. Apologies and assure him you will send a set of bloods today. 

You should thank the professor for accepting the patient once a bed does become 
available and indicate that you will facilitate this process. 

To find a bed in a hospital, it is important to make the bed manager in both hospitals 
aware of the urgency of the transfer. They may be able to hasten the transfer out or 
discharge of another patient to accommodate your patient. 

Remember to summaries! the plan, and thank the Professor for his advice. 
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